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ABSTRACT 

This report , the 18th in a series extending back to 
1953, presents the results of a 1972 survey of industrial research 
and development. Data obtained are designed to provide information 
useful to government officials, legislators, and other individuals 
concerned with evaluating the role of research and development in 
furthering the national welfare and in allocation of scientific 
resources. Data in the report were obtained from the Bureau of Census 
survey of industrial research and development and cover the periods 
1956-72 and January 1957 • January 1973, respectively. This survey 
does not co^er trade associations. (luthor/EB) 
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FOREWORD 



The National Science Foundation both conducts and sponsors 
surveys in the various sectors of the economy-Federal Government 
industry, universities and colleges, and other nonprofit institutes— to 
improve our understanding of changes in R&D emphasis, as well as to 
measure the growth, magnitude, and other characteristics of research and 
development. The data obtained from these surveys are designed to pro- 
vide information useful to government officials, legislators, and other 
individuals concerned with evaluating the role of research and develop- 
ment, in furthering the national welfare, and in the allocation of scientific 
resources. 

This report presents the results of the 1972 survey of industrial re- 
search and development and is the 18th in a series extending back to 1953. 
The report was prepared in the Division of Science Resources Studies, 
Charles E. Falk, Director. Data contained in the survey were collected and 
compiled by the Bureau of the Census, U.S. Department of Commerce, 
under the general direction of Elmer Biles, Chief, Industry Division. 

The National Science Foundation and the Bureau of the Census 
gratefully acknowledge the cooperation of the numerous organizations 
that provided data for this study. 

July 1974 u _ , , c 

H. Guyford Stever 

Director 

National Science Foundation 
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• Total industrial R&D spending amounted to $19.4 billion in 1972, 6 per- 
cent more than was spent on these activities in 1971. In constant dol- 
lars, the growth between the two years was 3 percent. 

• Company R&D funds increased by 7 percent between 1971 and 1972 to 
a level of $11.3 billion. After three consecutive years of decreases, 
Federal R&D support to industry registered a 6-percent gain between 
1971 and 1972to$8.1 billion. In 1972, 58 percent of industry's R&D effort 
was financed with its own funds. 



• The full-time-equivalent (FTE) number of R&D scientists and engi- 
neers employed in industry increased 3 percent between January 1972 
and January 1973 to nearly 360,000* This was the first increase in this 
series since January 1969 when R&D piofessional employment in 
industry totaled about 386,000. 



• DOD and NASA provided 87 percent of the Federal R&D funds to 
industry in 1972. These two agencies supported 88 percent of the indus- 
trial R&D scientists and engineers working on Federal programs at an 
average annual cost of $67,300 per R&D professional. 

• The industrial basic research total of $611 million in 1972 was the same as 
1971. Almost one-half of this amount was spent on the physical 
sciences. Applied research and development spending amounted to 
$18.8 billion in 1972, 6 percent above the 1971 amount 

• In 1972, R&D-performing manufacturing companies spent an average 
of 3.4 percent of their net sales on R&D activities, down from 3.5 per- 
cent in 1971. 




INTRODUCTION 

Data on R&D expenditures and R&D scientists and engineers 
presented in this report have been obtained from the Bureau of Census 
™Z e Z* o f industrial research and development and cover the periods 
19* 6-72 and January 1957-January 1973, respectively. The data on scien- 
tific manpower are not directly comparable with data in surveys formerly 
conducted by the Bureau of Labor Statistics. For example, the reporting 
um> used in the Census surveys of industrial research and development is 
the company, which is defined to include all establishments under 
common ownership or control. Surveys of scientific and technical 
personnel conducted by the Bureau of Labor Statistics were on an 
estahlishment-report-ng-unit basis. Further, the Census surveys obtain 
data on the number of R&D scientists and engineers on a full-time- 
equivalent (FTE) basis, u- *'ke the surveys of the Bureau of Labor Statistics 
in which data were provided in terms of scientists and engineers pri- 
marily employed in research and development. Other variations in The 
two sets of data may be the result of different offices in the same company 
preparing the estimates, or the varying response rate of the two surveys. 

. Joi^f ° rt P re * m * lnd ***rial R&D data on, two different bases. First, 
S« . £,T, fa are f " rn ' sh ! d on the traditional industry basis for the years 
1953 to 1972 Appendix tables B-1 to B-49). The second approach presents 
the applied research and development data on a product basis for 1959to 
1972 (appendix tables B-50 to B-55). Because of its generalized nature, 
basic research cannot readily be classified by product field; instead, these 
data are classified by field of science. 

This survey does not cover trade associations, which are estimated to 
account for less than 1 percent of the industrial R&D performance total. 
Although trade associations are nonprofit organizations, their primary 
mission is to serve industry. 
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R&D Funds 



Constant 1967 dollars 3 
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mm to constant dolars. 




Total industrial R&D spending reached a level of $19.4 billion during 
1972, an increase of 6 percent above the 1971 level of $18.3 billion, in con- 
stant dollars, the growth in industrial R&D spending was 3 percent 
between 1971 and 1972. 
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LEADING INDUSTRIES 

In 1972, five leading R&D-performing industries— aircraft and mis- 
siles, electrical equipment and communication, machinery, motor 
vehicles and other transportation equipment, and chemicals— spent over 
80 percent of the total industrial R&D funds. Companies in the first two 
industries accounted for over one-half of the industrial R&D total Each of 
the five industries recorded gains over the 1971 levels, ranging from 13 
percent in motor vehicles to 2 percent in aircraft and missiles. 



15 



FEDERAL SHARE 



The Federal Government supported 42 per- 
cent of the research and development per- 
formed by industry In 1972, This ratio was the 
same ar. in 1971, but down from a high of 59 
percent in 1959. As a percent of total, federally 
financed industrial research and develop- 
ment has been decreasing since 1964, while 
that financed by company has been increas- 
ing, with the result that company replaced the 
Federal Government in 1968 as the principal 
source of funding for industrial research and 
development. 

In 1972, Federal funds were directed to a 
small number of industries with more than 90 
percent of funds going to five leading R&D- 
performing industries. About 80 percent of all 
Federal R&D funds in industry went to com- 
panies in two industries — aircraft and missiles 
and electrical equipment and communica- 
tion. Firms in these two industries financed 81 
percent and 51 percent, respectively, of their 
R&D effort with Federal funds. 
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Almost three-fourths of Federal R&D funds in industry ($5.9 billion) 
were provided by the Department of Defense (DOD) in 1972, an increase 
of 10 percent over the 1971 level of $5.3 billion. The Natic nal Aeronautics 
and Space Administration (NASA) accounted for an additional 15 per- 
cent, while other Federal agencies provided 13-percent. The downward 
trend in NASA's R&D spending in industry can be traced to 1966, when it 
provided almost 40 percent of Federal R&D funds In industry. This drop in 
industrial R&D spending was due to a decrease in Federal support for 
various space programs. 



The aircraft and missiles industry received $3.2 billion (54 percent) of 
DOD's total allocation to industrial R&D activities followed by the electri- 
cal equipment industry with $17 billion (30 percent). With the cutback in 
NASA's R&D activities, the support to aircraft and missiles industry in 1972 
was significantly lower than reported in 1965, from $2,340 million in 1965 
to $725 million in 1972. 




FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTERS 

Federally Funded Research and Development Centers (FFRDC's) are 
organizations administered by industrial firms, universities and colleges, 
or other nonprofit institutions. These organizations perform R&D work 
almost exclusively for Federal agencies. R&D activities undertaken by 
FFRDC's administered by industrial organizations are classified with those 
of the administering firm. 



Total R&D effort in industry-administered FFRDC's amounted to $513 
million in 1972, 4.5 percent above the 1971 level. R&D expenditures in- 
creased for both basic and applied research by 10 percent, and develop- 
ment by 3 percent between 1971 and 1972. 
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these centers— up 2 percent over the Ja 
employment remained level between th 
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In January 1973 there were 6,600 FTE R&D scientists and engineers in 
these centers— up 2 percent over the January 1972 figure of 6,500. Total 
employment remained level between the two years. 



1971 1972 
(Millions of dollars) 



Tola! R&D funds p*w 

Baste research 33 

AppYted research , 57 
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COMPANY-FINANCED RESEARCH AND DEVELOPMENT 

Company-financed research and development increased 7 percent 
between 1971 and 1972, climbing from $10.6 bill on to $113 billion- 
Federal support for industrial R&D performance increased by 6 percent 
between 1971 and 1972after recording a 1-percent decline between 1970 
and 1971. 

Examination of the indexes below shows that since 1958, in each of 
the five leading industries, company-financed research and develop- 
ment has been increasing ai a much faster rate than federally financed. 
The most dramatic changes in company R&D spending occurred in the 
electrical equipment and machinery industries, with average annual 
growth rates of 10.1 percent and 9.8 percent, respectively, during the 
1958-72 period. More recently, between 1968 and 1972, these same indus- 
tries recorded average annual growth rates of 8.5 percent and 9.3 per- 
cent, respectively. 

Since 1963 the electrical equipment industry has continued to claim 
the largest dollar amount of company funds. Although this amounted to 
$2.4 billion in 1972, this represented only one-half— 49 percent— of its 
total R&D resources- Chemicals, on the other hand, reported a total o/ 
$1.9 billion, of which 90 percent, or $1.7 billion, was company funds. The 
machinery and motor vehicles industries also reported significant shares 
of their own funds allocated to their R&D activities, 83 percent and 85 per- 
cent, respectively. 

In 1972 industrial firms also reported that $221 million in company- 
financed R&D projects went to outside organizations— universities and 
colleges, nonprofit institutes, and other companies— 16 percent above 
the 1971 level. 



SIZE OF COMPANY 

Companies with 10,000 or more employees performed over 80 per- 
cent of all industrial research and development in 1972; companies with 
fewer than 1,000 employees performed about 5 percent. Of the $8.1 bil- 
lion Federal R&D total, nearly 90 percent, or $7.2 billion, was located in 
companies with employment exceeding 10,000. These same firms spent 
about 80 percent, or $8.9 billion, of the total company R&D effort. 

Although the largest firms typically tend to dominate an indust^'s 
R&D activity, in some industries these companies reported shares ranging 
down to 9 percent. 



Indexes of five industries leading 
by source: selecU 

Industry by source 
of funds 1958 1963 j 

TotalFederal 100.0 152.8 

Aircraft and missiles 100.0 187.2 

Electrical equipment 100.0 138.3 

Chemicals 100.0 185.7 

Machinery 100.0 72.9 

Motor vehicles * 100.0 98.3 

Total company 100.0 147.7 

Aircraft and missiles 100.0 135.7 

Electrical equipment * 100.0 160.9 

Chemicals 100.0 150.8 

Machinery 100.0 161.9 

Motor vehicles 100.0 142.7 
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Indexes of five industries leading in R&D performance, 
by source: selected years 

industry by source 

of funds 1958 1963 1968 1969 1970 1971 

Total federal 100.0 152.8 179,9 177.6 163.5 161.1 

Aircraft and missiles 100.0 187.2 199.6 290.1 177.2 171.4 

Electrical equipment 100.0 138.3 175.4 180.4 169.1 172.2 

Chemicals 100.0 185.7 157.9 152.4 142.9 146.0 

Machinery 100.0 72.9 98.3 75.5 69.7 84.8 

Motor vehicles 100.0 98.3 125.7 95.9 104.1 101.7 

Total company 100.0 147.7 244.3 271.8 283.3 2933 

Aircraft and missiles 100.0 135.7 370.0 406.9 364.3 303.9 

Electrical equipment 100.0 160.9 278.5 314.7 330.9 353.2 

Chemicals 100.0 150.8 208.6 220.3 238.1 245.5 

Machinery 100.0 161.9 260.3 291.6 321.9 338.4 

Motor vehicles 100.0 142.7 199.8 227.5 227.5 259.8 
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Employment of R&D Scientists and Engineers 



Between January 1972 and January 1973 the FTE number of R&D 
scientists and engineers increased 3 percent from 349,900 to 359,900. Man- 
power counts in January 1973, although increasing for the first time since 
1969 were still 8 percent below the level for that year. Only two industries 
recorded decreases between January 1972 and January 1973— petroleum, 
1 percent; and primary metals, 5 percent. Four industries recorded in- 
creases between January 1972 and January 1973 in excess of the all-in- 
dustry average; electrical equipment and lumber, 6 percent; and instru- 
ments and machine* y, 4 percent. 



Overall totals show that the actual number of FTE R&D scientists and 
engineers increased by 10,000 between January 1972 and January 1973. 
Companies with total employment of 10,000 or more reported increases 
of such personnel equaling 7,900. Companies with total employment of 
5,000 to 9,900 increased slightly from 28,400 in January 1972 to 29,100 in 
January 1973. 



SOURCE OF SUPPORT 

Both federally and company-financed R&D projects reflected in- 
creases in the number of FTE R&D scientists and engineers between Jan- 
uary 1972 and January 1973, Federal projects recorded a 3.5-percent in- 
crease, while company-funded activities showed a 2.5-percent increase. 
The largest increases in scientific and engineering manpower employed 
on Federal R&D projects occurred in the electrical equipment and air- 
craft and missiles industries— 2,800 and 2,400, respectively. Together these 
two industries accounted for over three-quarters of the total number of 
FTE R&D scientists and engineers engaged on Federal projects. The motor 
vehicles industry, although engaging a smaller number of federally 
financed R&D scientists and engineers, reported a significant decrease of 
over 25 percent while increasing their company financed R&D scientists 
and engineers by 7 percent. 
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Two industries reflected the largest increase in actual counts of R&D 
scientists and engineers engaged in company-financed R&D activities. 
These were electrical equipment, 2,800; and motor vehicles, 1,700. 
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SCIENTIFIC VERSUS OTHER EMPLOYMENT 



The relationship between R&D scientists and engineers and total 
employment in each industry is of particular interest- For all industries 
combined this ratio has been a constant 26 scientists and engineers per 
1,000 employees between 1968 and 1971. For 1972 however, the ratio de- 
clined slightly to 25. Examination of this measure for the leading R&D-per- 
forming industries, however, reflects a considerable variation. The air- 
craft and missiles industry has been in a continuous state of change for the 
last decade or more, with its ratio ranging from a high of 113 in 1965 to a 
low of 72 in 1958— the first year for which these data are available. In 1972 
this industry continued to increase slightly from the 1970 total of 73 R&D 
scientists and engineers per 1,000 employees to 75. The electrical equip- 
ment and chemicals industries were the only two among the five leading 
industries to reflect a 1971-72 decrease in this ratio. Two other R&D-per- 
forming industries reporting decreases between 1971 and 1972 were 
fabricated metal products and scientific instruments. 
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Distribution of R&D Funds 



SIZE OF COMPANY AND R&D PROGRAM 

Of the 301 R&D-performing companies with 10,000 or more em- 
ployees, 36 reported 1972 R&D expenditures totaling less than $1 million. 
Thirty-one companies, however, reported R&D programs costing more 
than $100 million, and accounting for almost $12 billion, or more than 60 
percent of all industrial research and development performed. 



Percent of R&D i 
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The four companies with the largest R&D programs in 1972 ac- 
counted for 19 percent of all industrial research and development. These 
firms accounted for 18 percent of the Federal R&D money contracted to 
industry and 20 percent of the company R&D funds. 



Over three-fourths of all industrial research and development in 1972 
was performed by the 100 companies with the largest R&D programs. 
These same companies accounted for 91 percent of Federal support and 
68 percent of company-financed R&D activity. 



The 100 largest R&D-performing companies also were responsible for 
39 percent of net sales and employment during 1972. 
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MAJOR TYPE OF COST 

Forty-nine percent of all 1972 industrial R&D dollars was expended 
on wages and salaries of R&D scientists and engineers and supporting 
personnel. The remainder was divided between materials and sup- 
plies— 18 percent; and other costs— 33 percent. These ratios were de- 
rived from the responses of companies accounting for 84 percent of all 
industrial R&D performance. The responses reflected little change over 
1971. 



Of the five leading R&D-performing industries, the chemicals in- 
dustry reported the highest allocation to professional salaries— 36 per- 
cent. 



The largest share of R&D funds devoted to supporting personnel 
costs, 31 percent, was reported by the motor vehicles industry— a sharp 
contrast to the 19-percent all-industry average. 



The aircraft industry was the only one of the five leading R&D-per- 
forming industries to spend more than the all-industry average on 
materials and supplies in 1972—23 percent versus 18 percent. 
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Basic Research, Appleec' Research, and Development 



Total basic research expenditures by industrial firms amounted to 
$611 million in 1972, which represented 14 percent of all basic research 
performed in the United States. Companies spent $3.5 billion for applied 
research and $153 billion for development performance. These funds ac- 
counted for 54 percent and 83 percent, respectively, of the national totals. 



BASIC RESEARCH, BY INDUSTRY 

Basic research performance in industry remained almost level at $611 
million for 1971 and 1972, however, in constant dollars, basic research 
spending decreased by 3 percent As in other years, the chemicals in- 
dustry led in basic research performance, with an expenditure of $246 mil- 
lion in 1972. Chemical companies accounted for 40 percent of all indus- 
trial basic research. Electrical equipment and aircraft companies ac- 
counted for an additional 24 percent and 9 percent, respectively, with all 
other industries making up 27 percent. 
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BASIC RESEARCH, BY SOURCE 



In 1972, almost 80 percent of industry's basic research was financed by 
companies' own R&D funds, amounting to $480 million. Chemical com- 
panies were the leading performers of company-sponsored basic re- 
search, allocating $201 million or 12 percent of their own R&D funds to 
basic research- This relatively large allocation of their R&D funds to basic 
research reflects an intensive commitment to basic research by pharma- 
ceutical companies- Electrical equipment firms were the second largest 
performers of company-sponsored basic research, devoting $98 million 
or 4 percent of their own R&D funds on basic research in 1972. 



The Federal Government allocated less than 2 percent of its R&Dsup- 
port in industry to basic research. This amounted to $131 million, or 5 per- 
cent of all Federal basic research spending in the economy. About 82 per- 
cent of Federal basic research support to industry went to companies in 
the electrical equipment industry ($47 million), chemical Industry ($45 
million), and aircraft and missiles industry ($15 million). An additional 14 
percent ($18 million) was contracted to nonmanufacturing industries. 



BASIC RESEARCH, BY FIELD OF SCIENCE 

Funds for basic research in all fields of science remained almost level 
between 1971 and 1972. Almost one-half of all industrial basic research in 
1972 was in the physical sciences— $289 million; chemistry alone ac- 
counted for $188 million of this. Engineering and the life sciences ac- 
counted for an additional 45 percent of all industrial basic research. 

% In 1972, ihe chemicals industry accounted for almost 50 percent and 
71 percent of all basic research in the physical and life sciences, respect- 
ively. Basic research in engineering amounted to $159 million; about 65 
percent of this work was financed by companies in the electrical equip- 
ment and aircraft and missiles industries. 
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APPLIED RESEARCH AND DEVELOPMENT, 
BY INDUSTRY 

Applied research and development 
spending by industry amounted to $18.8 bil- 
lion in 1972, 6 percent above the 1971 figure. 
Over one-half of this was spent by the com- 
panies in the aircraft and missiles (almost $5.0 
billion), and electrical equipment ($4.8 bil- 
lion) industries. 

The aircraft industry financed 82 percent of 
its applied research and development per- 
formance with Federal funds in 1972, and 
electrical equipment companies reported 51 
percent Federal support. These industries, 
with their heavy involvement in Federal R&D 
contracts, spent $6.5 billion of Federal funds 
on applied research and development in 1972. 

The electrical equipment industry was the 
leading performer of company-sponsored ap- 
plied research and development, spending 
$2.3 billion in 1972. Other industries spending 
relatively large amounts of company R&D 
funds on applied research and development 
were motor vehicles, chemicals, and 
machinery. 



APPLIED RESEARCH AND DEVELOPMENT, 
BY PRODUCT FIELD 

Applied research and development 
spending by product field shows the alloca- 
tion of R&D funds by companies in different 
product areas. Three-fourths of the industrial 
applied research and development funds 
($18.8 billion) were spent in six product fields 
in 1972— electrical equipment and 
communication, 21 percent; guided missiles 
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and spacecraft, 15 percent; aircraft and parts, 
13 percent; machinery, 10 percent; motor ve- 
hicles and other transportation equipment, 9 
percent; and chemicals, except drugs and 
medicines, 7 percent. 

The Federal Government supported 42 per- 
cent of industrial applied research and 
development in 1972. About one-third of this 
Federal support was to sponsor work on 
guided missiles and spacecraft, $2.7 billion. An 
additional 47 percent went to two other 
product fields— electrical equipment and 
communication, $2.2 billion; and aircraft and 
parts, $1.6 billion. 

Since many companies are active in a num- 
ber of diverse areas, it is helpful to know what 
percent of applied research and development 
dollars are directed towards the companies' 
major products. The following table shows the 
specialization ratios for selected industries. 
These ratios were derived by calculating the 
percent of total applied research and develop- 
ment directed to each industry's primary 
products. 



1972 
Specialization 



Industry Rat j os 

Aircraft and missiles $2.1 

Chemicals and allied products 73.5 

Professional and scientific 

instruments , 73 9 

Motor vehicles and other 

transportation equipment , , $39 

Primary metals g2.7 

Machinery* ttt t99t ^7 

Petroleum refining and 

extraction , , 53 3 

Electrical equipment and 

communication amm 51 g 

fabricated metal products 35 2 



13 



and spacecraft 15 percent; aircraft and parts, 
13 percent; machinery, 10 percent; motor ve- 
hicles and other transportation equipment, 9 
percent; and chemicals, except drugs and 
medicines, 7 percent. 

The Federal Government supported 42 per- 
cent of industrial applied research and 
development in 1972. About one-third of this 
Federal support was to sponsor work on 
guided missiles and spacecraft, $2.7 billion. An 
additional 47 percent went to two other 
product fields— electrical equipment and 
communication, $2.2 billion; and aircraft and 
parts, $1.6 billion. 



Since many companies are active in a num- 
ber of diverse areas, it is helpful to know what 
percent of applied research and development 
dollars are directed towards the companies' 
major products* The following table shows the 
specialization ratios for selected industries. 
These ratios were derived by calculating the 
percent of total applied research and develop- 
ment directed to each industry's primary 
products. 



1972 
Specialization 



Industry Ratios 

Aircraft and missiles 82.T 

Chemicals and allied products 78,8 

Professional and scientific 

instruments 73,9 

Motor vehicles and other 

transportation equipment . . . . 68.9 

Primary metals 62.7 

Machinery. 61.7 
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extraction mmw 53 g 
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The seven States leading in industrial R&D performance — California, 
New York, Michigan, New Jersey, Pennsylvania, Massachusetts, and 
Ohio— accounted for 62 percent of the national industrial total in 1972. 



California, with $3.5 billion in 1972, led in industrial R&D per- 
formance, but its share in industrial R&D total decreased from a high of 28 
percent in 1964 to 18 percent in 1972. This decrease in industrial R&D 
expenditure resulted primarily from substantial cutbacks on the part of 
NASA and DOD which brought about retrenchment in the R&D effort of 
defense and space industries. 



Industrial R&D dollars increased between 1971 and 1972 in all geo- 
graphic divisions, ranging from 11 percent in the South Atlantic division to 
3 percent in the Pacific. Florida was the leading gainer during this period, 
where R&D funds showed a 30-percent increase. Of the nine geographic 
divisions, five — West North Central, South Atlantic, East South Central, 
Mountain, and Pacific — had more than one-half of their R&D activities 
supported by the Federal Government* Pacific States financed 71 percent 
of their R&D activities with Federal funds. 



Among the States, California received the largest Federal support in 
1972, accounting for $2.6 billion or 32 percent of all the Federal funds. 
New York followed with $7^2 million. Michigan led in company-funded 
R&D work, with $1.5 billion in 1972: this was 95 percent of its total. About 
one-ihird of all company-funded R&D was conducted in Michigan, New 
York, New Jersey, and California. 





leading in industrial 




SOURCE: National Sctenca Foundation 
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R&D Funds Related to Net Sales 
and Employment 



Total R&D/net sales ratio of R&D-per- 
forming manufacturing companies con- 
tinued to decline to 3.4 percent in 1972 from a 
high of 4.6 percent in 1964. 



The aircraft industry had the highest 
R&D/net sales ratio in 1972—16.3 percent. This 
is up from 15.9 percent in 1971 but down from 
the 1964 high of 28.9 percent. Ail of this de- 
crease was due to the leveling in Federal R&D 
support to this industry. All other industries' 
•R&D/net sales ratios remained at their 1971 
levels or showed decreases. 



The all-industry ratio of company R&D funds 
to net sales declined slightly from 2.1 percent 
in 1971 to 2.0 percent in 1972. The machinery 
industry was the only one in which this ratio 
ihowed a slight increase between 1971 and 
1972 from 3.2 percent to 3.3 percent. An addi- 
tional five industries registered decreases in 
company P&D funds/net sales ratios during 
this period— aircraft and missiles, 3.3 to 3.1 
percent; chemicals, 3.4 to 3.3 percent; 
petroleum refining and extraction, 0.8 to 0.7 
percent; primary metals, 0.8 to 0.7 percent; 
and textiles and apparel, 0.5 to 0.4 percent. 
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Total R&L funds per employee amounted to $1380 in 1972, an in- 
crease of 6 percent over the 1971 ratio of $1,304. Company R&D funds per 
employee increased 7 percent between 1971 and 1972 to a level of $810. 
Federal R&D funds per employee reached $574 in 1972, 5 percent highV 
than the $546 reached in 1971. 



The cost per R&D scientist or engineer in all industries, continuing to 
climb in 1972, reached $54,800 or 7 percent more than the previous year. 
Above-average cost ratios were reported by three industries— aircraft, 
$69,600; motor vehicles, $67,500; and petroleum, $57,300— whereas the 
lumber, wood products, and furniture industry reported the lowest ratio, 
$29,100. 



The four companies with the largest R&D programs had an average 
cost of $70,900 in 1972, while the first 300 companies reported $59,100 or 29 
percent and 8 percent, respectively, above the 1972 average for all R&D- 
performing manufacturing companies. 



Companies with a total employment of 5,000 to 9,999 reported an 
average cost of $43,100 per scientist or engineer in 1972, while larger com- 
panies with a total employment of 10,000 or more had $60,200 as their 
average cost. In the motor vehicles industry, medium-sized companies 
spent an average of $39,000 per R&D scientis. jt engineer, while the larger 
companies spent $69,500. In the chemicals industry, the comparable costs 
were $39,300 and $55,100. 
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APPENDIX A 
Technical Notes 



Scope of Study 

The National Science Foundation sponsored its first 
survey of industrial research and development in 1953. 
Since then, the scope of the survey has gradually been 
expanded and refined in response to an increasing need 
for more detailed information on the Nation's R&D ef- 
fort. 

The 1972 industry survey is the 16th in the annual series 
sponsored by the Foundation and conducted by the 
8ureau of the Census, U.S. Department of Commerce. 
The Foundation also sponsored two industry surveys 
covering the 1953-56 period, which were conducted by 
the 8urcau of Labor Statistics (BIS), U.S. Department of 
Labor 1 Data obtained in the 8LS surveys are not directly 
comparable with the Census figures for 1957-71 because 
of methodological and other differences in the surveys 
conducted by the two agencies. In addition, the Census 
surveys, beginning in 1957, have collected data on the 
R&D activities of Federally Funded Research and 
Development Centers (FFRDC's) operated by business 
firms, whereas the earlier 8LS surveys did not. To account 



1 National Science foundation, Science and tngmeering in American Indutfrv 
fatal Report on a 1953-54 Survey |NSf 56-16) and Sconce and Ingmeenng m America * 
Industry, 1956 iSSf 59-50) (Washington, DC. 20402; Supf, 0 f Documents, U.h. 
Government Printing Oitkt). 



for the R&D performance of these research centers in 
1956, Census ad/usted data for that year {collected in the 
1957 survey) to provide comparable trend data for 1956 
and earlier years. 

The statistics presented in this report are subject to res- 
ponse and concept errors caused by differences between 
survey and industry concepts and definitions of R&D ac- 
tivities and by variations in company accounting 
procedures. Consequently, the accuracy of the data 
provided by respondents is subject to some variation. 

Since the first industry survey in 1953, the quality of the 
data has improved substantially. This results mainly from 
more accurate and sophisticated accounting pro- 
cedures adopted by respondents. In addition, the Foun- 
dation and the 8ureau of the Census have continued 
their efforts to reduce response and concept errors 
arising fromdifficultiesin interpreting or applying survey 
definitions. 

Survey Definitions 

Research and development— Bask and applied 
research in the sciences and engineering and the design 
and development of prototypes and processes. This 
definition excludes quality control, routine product test- 
ing, market research, sales promotion, sales service, re- 
search in the social sciences or psychology, and other 
nontechnological activities or technical services. 

Basic research— Original investigations for the ad- 
vancement of scientific knowledge not having specific 
commercial objectives, although such investigations may 
be in fields of present or potential interest to the report- 
ing company. 

Applied research— Investigations directed to the dis- 
covery of new scientific knowledge having specific 
commercial objectives < respect to products or 
processes. This definition differs from that of ba:. ; c 
research chiefly in terms of the objectives of the report- 
ing company. 

Deve/opmenf— Technical activities of a nonroutine 
nature concerned with translating research findings or 
other scientific knowledge into products or processes. 
Does not include routine technical services to customers 
or other activities excluded from the above definition of 
research and development. 



3 fot mote detailed information on definitions, as well as the Instructions for in- 
dividual items covered in the survey questionnaire, see appendix C. 
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for the R&D performance of these research centers in 
1956, Census adfusted data for that year (collected in the 
1957 survey) to provide comparable trend data for 1956 
and earlier years. 

The statistics presented in this report are subject to res- 
ponse and concept errors caused by differences between 
survey and industry concepts and definitions of R&D ac- 
tivities and by variations in company accounting 
procedures. Consequently, the accuracy of the data 
provided by respondents is subje' , to some variation. 

Since the first industry survey in 1953, the quality of the 
data ha~ improved substantially. This results mainly from 
more accurate and sophisticated accounting pro- 
cedures adopted by respondents. In addition, the Foun- 
dation and the Bureau cf the Census have continued 
their efforts to reduce response and concept errors 
arising from difficulties in interpreting or applying survey 
definitions. 

Survey Definitions 

Research and e/opmem— Basic and applied 
research in the sciences and engineering and the design 
and development of prototypes and processes. This 
definition excludes quality control, routine proouct test- 
ing, market research, sales promotion, sales service, re- 
search in the social sciences or psychology, and other 
nontechnological activities or technical services. 

Basic research— Original investigations for the ad- 
vancement of scientific knowledge not having specific 
commercial objectives, although such investigations may 
be in fields of present or potential interest to the report- 
ing company, 

Applied research— Investigations directed to the dis- 
covery of new scientific knowledge having specific 
commercial objectives with respect to products or 
processes his definition differs from that of basic 
research chiefly in terms of the objectives of the ieport- 
ing company. 

Deve/opment— Technical activities of a nonroutine 
nature concerned with translating research findings or 
other scientific knowledge into products or processes. 
Does not include routine technical services to customers 
or other activities excluded from the above definition of 
research and development. 



1 For more derated infatuation on definition*, j$ well n the tnwuttion* for 
<?i"OW ileim covered in thf iurvey questionnaire. *ee appendix C, 
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Funds for research and development— Operating ex- 
penses incurred by a company in the conduct of re- 
search and development in its own laboratories or other 
company-owned or-operated facilities. Includes wages 
and salaries, materials and supplies consumed, property 
and other taxes, maintenance and repairs, depreciation, 
and an appropriate share of overhead, but excludes 
capital expenditures. Funds for R&D performance are ex- 
pressed in current dollars rather than in constantdollars. 

Federally financed research and develop- 
ment—Receipts for work done by the company on R&D 
contracts or subcontracts and R&D portions of procure- 
ment contracts and subcontracts. 

Company ~i Inane- i research and development— Cost 
of the company-sponsored research and development 
performed within the company. Does not include com- 
pany-financed research and development contracted to 
outside organizations, such as research institutions, 
universities and colleges, or other nonprofit organiza- 
tions. 

R&D scientists and engineers— The January number of 
those engaged full time in research and development 
and the full-time equivalent (FTE) of those working part 
time. Scientists and engineers are defined as persons en- 
gaged in scientific or engineering work at a level which 
requires a knowledge of physical, life, engineering, or 
mathematical sciences equivalent at least to that ac- 
quired through completion of a 4-*/ear college course 
with a major in one of those fields. 

Total employment— Total number of persoi.s em- 
ployed by the company in all activities during the pay 
period which includes the 12th of March. These data are 
not completely comparable with employment of R&D 
scientists and engineers data which are collected (1) as of 
January and (2) on a man-year basis. 

Net sales and receipts— Recorded dollar values for 
goods sold or services rendered by a company to cus- 
tomers outside the company, including the Federal 
Government, less such items as returns, allowances, 
freight charges, and excise taxes. Excludes domestic in- 
tracompany transfers as well as sales by foreign sub- 
sidiaries, but includes transfers to foreign subsidiaries. 
Net sales and receipts figures are expressed in current 
dollars rather than constant dollars. 

Geographic area covered— Includes only those 
operations located in the 50 States and the Distr ct of 
Columbia. 
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Explanation of Tabular Data 

Industry classification— Industries and industry groups 
shown separately in statistical tables are classified 
according to their Standard Industrial Classification 
Manual 3 codes as follows: 

food and kindred products (20) 

Textiles and apparel (22,23) 

Lumber, wood products, and furniture (24,25) 

Paper and allied products (26) 

Chemicals and allied products (28) 
Industrial chemicals (281-82) 
Drugs and medicines (283) 
Other chemicals (284-89) 

Petroleum refining and extraction (29, 13)* 

Rubber products (30) 

Stone, clay, and glass products (32) 

Primary metals (33) 
Ferrous metals and products (331-32,3391,3399) 
Nonferrous metals and products (333-36, 3392) 

Fabricated metal products (34) 
Machinery (35) 

Electrical equipment and communication (36, 48) 4 
Radio and TV receiving equipment (365) 
Communication equipment and electronic 

components (366-67, 48) 
Other electrical equipment (361-64 and 369) 

Motor vehicles and other transportation equipment 
8(371,7 373-75, 379) 
Aircraft and missiles (372, 19) 5 

Professional and scientific instruments (38) 
Scientific and mechanical measuring instruments 
(381-82) 

Optical, surgical, photographic, and 
other instruments (383-87) 
Other manufacturing industries— tobacco 
manufacturers (21), printing and publishing (27), 
leather products (31), and miscellaneous 
manufacturing industries (39) 



* Executive Of fice of the fir esident, 8ur eau of the Budget. Stinditd Induitnit Clas- 
sification Minuil 1967 (Washington, O.C 20402: Supt, of Documents, U.S. 
Government Punting Office). Industry group code number* are shown in paren- 
these*. 

* for the purposes c* thH *&dy, crude petroleum and extraction |l3j t* grouped 
with petroleum refining 129). and communication l*SJ is grouped with electrical 
equipment C36), in the manufacturing group of industries. 

* Companies primarily engaged in the manufacture of ordnance and accessories, 
including complete guided missiles, are grouped with companies primarily engaged 
m the manufacture ol aircraft and parts because of close similarity of R&D activities 
carried out by major companies in the two industries, 
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Nonmanufacturing industries— agriculture, forestry, 
and fisheries (07-09); mining (10-12,14); contract 
construction (15-17); transportation and other 
public utilities (41-47, 49); wholesale and retail trade 
(50-59); finance, insurance, and real estate (60-67); 
and selected service industries (739, 807, 891). 

Company s/ze-c/ass— -The size of a company as 
determined by the total numbe* of its employees. The 
four company size-classes used in this report are less than 
1,000 employees; 1,000 to 4,999 employees; 5,000to 9,999 
employees; and 10,000 or more employees* 

Classification of reporting units— The company or 
corporate family which includes all establishments under 
common ownership or control. Similarly, each company 
was classified in a single size-category on the basis of its 
total employment. 

Cost per R&D scientist or engineer— The number of 
R&D scientists and engineers used to estimate the cost 
per R&D scientist or engineer for 1957-72 is the 
arithmetic mean of the numbers of R&D scientists and 
engineers reported in each industry for January in 2 
consecutive years. 

Nonavailability of certain statistics— Estimates 
withheld for not meeting publication standards for 
reasons such as excessively high associated sampling 
error of estimate; high rate of imputation because of 
failure of companies to report; possible disclosure of 
data of an individual company; or cases where data were 
inconsistent for inclusion in a time series. In tables, the 
term "not separately available but included in total" 
indicates statistics could not be published for any of these 
reasons. 

Method of computation— Detailed statistics in the 
tables may not add to totals or subtotals because of 
rounding. Also, percentages were calculated on the basis 
of thousands of dollars and may differ from those based 
on the rounded figures shown. 

Methodology of Survey 6 

The sample used for the 1972 Survey of Industrial Re- 
search and Development represented all manufacturing 
industries and those nonmanufacturing industries, 



* This section was prepared in the Industry Division of the Buitm of the Census. 
Social and economic Statistic* Administration, the collecting and compiling agent for 
the National Science Foundation in this survey. 
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ihe National Sconce foundation in thH survey, 



known on the basis of earlier, more detailed samples to 
conduct or to finance research and development. The 
sampling unit for the survey was the company, defined as 
a business organization consisting of one or more 
establishments under common ownership or control. All 
manufacturing companies with 1 4 000 or more em- 
ployees in 1967, as determined from the 1967 Economic 
Censuses Enterprise Statistics 7 multi-unit file, were in- 
cluded in the sample with certainty. Manufacturing con- 
panies with fewer than 1,000 employees were sampled at 
rates depending upon their industry and employment 
size, based upon the 1967 Economic Censuses Enterprise 
Statistics multi-unit file and the 1967 Census of Manu- 
factures universe file. For selected nonmanufacturing in- 
dustries (SIC 7391, 7392, 7397, and 8911) the sample was 
drawn from the 1967 Economic Censuses Enterprise 
Statistics file. For all other nonmanufacturing industries, 
the sample was based on the 1966 records of the Social 
Security Administration. 

Approximately 8,000 manufacturing and nonmanu- 
facturing companies are represented in the 1972 sample. 
Questionnaires were mailed to approximately 1,400 of 
these. About 1,200 of the companies included are cer- 
tainty companies which accounted for over 90 percent of 
the total R&D performance funds. Appendix table A-1 
shows the probabilities of selection applied for each in- 
dustry-size stratum. The probabilities of being selected in 
the survey range from ong chance in 200 (.005) to 
certainty (1.000). 

Each year the annual Department of Defense (DOD) 
and National Aeronautics and Space Administration 
(NASA) lists of R&D contractors are reviewed to ensure 
the inclusion of large contractors in the sample. For the 
1972 survey, the 80 largest companies from DOD list and 
the 50 largest NASA contractors were included in the 
sample with certainty regardless of their industry class 
and employment size. The 80 largest companies from the 
DOD list accounted for 92 percent of the total contract 
awards of all companies included on the DOD list. The 5C 
largest companies from the NASA list accounted for 84 
percent of the total contract awards of all companies in- 
cluded on the NASA list. 

The particular :ample selected is one of a large num- 
ber of samples of the same type and size that, by chance, 



* U. S. Bureau of the Cemus, fnterprae SWiUics, 1%7 (Waihington. O.C 20404- 
Supt, of Document*, U.S. Government ?tintin$ Otfke}, 
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might have been selected. Estimates from each of the dif- 
ferent samples ,ou!d differ somewhat from each other, 
and from the results of a complete canvass conducted 
under essentially the same conditions as the survey. This 
variation among the possible estimates is defined b> the 
sampling error, measured in standard error units. The 
complete canvass total would be included in the range— 

1. From one standard error below to one standard 
error above the derived estimate for about two-thirds of 
ail possible samples. 

2. From two standard errors below to two standard 
errors 3oove the derived estimate for about 95 percent of 
all possible samples. 

3. From three standard errors below to three stand- 
ard errors above the derived estimate, almost always. 

These values may be interpreted as defining approxi- 
mate probabilities that the estimate shown would differ 
from a complete canvass total by as much as one, two, or 
three standard errors, respectively. For example, if an 
estimate is shown as 400, with an associated relative 
standard error of 2 percent, the chances are roughly two 
out of three that the complete canvass total would lie be- 
tween 392 and 408; the chances are roughly 19 out of 20 
that the complete canvass total would lie between 384 
and 416; and it is almost certain that the complete can- 
vass total would lie between 376 and 424. 

As stated, the standard error refers only to sampling 
variations. In addition to the sampling errors as mea- 
sured b> the standard error, the estimates are subject to 
errors in 'espons€, coding, processing, and imputation 
for nonresponse. These nonsampling errors would also 
occur if a complete canvass were to be conducted under 
the same conditions as the survey. The 1972 standard 
errors of estimates for each industry, for all companies 
and for those with fewer than 1,000 employees, are 
shown in appendix table A-2. The forms for the survey 
were mailed in March 1973, and no nrespon dents were 
followed up by mall. The basic forms used were Form 
RD-1 and RD-11, but since total R&D performance funds 
and total Federal funds expended by industry for re- 
search and development are included in the Census 
Bureau's mandatory statistical program, the few large 
companies that did not reply were mailed the Census 
Form MA-121, which collects total R&D and Federal R&D 
funds. Less than 1 percent of toial R&D funds were ob- 
tained in this way and included in this report. 

Appendix table A-3 shows the percent of total R&D 
funds for which a distribution by basic research, applied 
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research, and development was estimated by theBureau 
of the Census in the absence of respondent distributed 
data for 1972. 

Comparability of Data Over 
A Period of Several Years 

In the surveys of industrial research and develop- 
ment, there has been substantial comparability over any 
2-year period. This is because the respondent has had 
before him, on the same report form used in filing cur- 
rent data, the figures for the previous year as reported by 
the respondent and as entered on the form by the Cen- 
sus Bureau before mailing; the respondent has been 
asked to adjust the data for the previous year as neces- 
sary to make it comparable to those of the current year. 
Such adjustments have been made to reflect, for 
example, changes in reporting concepts or company 
structure such as mergers or acquisitions. To maintain 
some measure of consistency the employmei,:-size 
classification of any company affected by such changes 
has been adjusted so that the company is tabulated in the 
same employment-size category for two consecutive 
years. 

Some measure of the degree of change reflecting 
these adjustments in contrast to an actual change in R&D 
activity, can be gained by comparing figures for the same 
year reported for two succeeding reporting periods; e.g., 
1971 R&D statistics in the final report of the 1971 survey 
and the revised 1971 R&D statistics in the final report of 
the 1972 survey. The totals for broad classification are 
likely to be very close in the two reports, but in the finer 
detail, larger differences are noticable. The results 
underscore the point that the measures are approximate 
and indicative rather than precise. 

When tables covering more than two years were pre- 
pared for this report, it was not considered feasible to 
carry most revisions back more than one year. 

Industry Codes For 1963— 72* 

The industry codes appearing in the tables are based 
on the 1967 Standard Industrial Classification (SIC) 
Manual. The SIC classifications for individual companies 
for 1963-67 were originally determined by data reported 
in the 1963 Economic Censuses. Between 1963 and 1967, 
the SIC code for a co mpa ny generally remained fixed and 
reflected that company's principal activity in 1963. How- 
ever, under certain circumstances^such as the merger 
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research, and development was estimated by the Bureau 
of the Census in the absence of respondent distributed 
data for 1972. 

Comparability of Data Over 
A Period of Several Years 

In the surveys of industrial research and develop- 
ment, there has been substantial comparability over any 
2-year period. This is because the respondent has had 
before him, on the same report form used in filing cur- 
rent data, the figures for the previous year as reported by 
the respondent and as entered on the form by the Cen- 
sus Bureau before mailing; the respondent has been 
asked to adjust the data for the previous year as neces- 
sary to make it comparable to those of the current year. 
Such adjustments have been made to reflect, for 
example, changes in reporting concepts or company 
structure such as mergers or acquisitions. To maintain 
some measure of consistency, the employment-size 
classification of any company affected by such changes 
has been adjuster* so that the company is tabulated in the 
same employment-size category for two consecutive 
years. 

Some measure of the degree of change reflecting 
these adjustments in contrast to an actual change in R&D 
activity, can be gained by comparing figures for the same 
year reported for two succeeding reporting periods; e.g., 
1971 R&D statistics in the final report of the 1971 survey 
and the revised 1971 R&D statistics in the final report of 
the 1972 survey. The totals for broad classification are 
likely to be very close in the two reports, but in the finer 
detail, larger differences are noticable. The results 
underscore the point that the measures are approximate 
and indicative rather than precise. 

When tables covering more than two years were pre- 
pared for this report, it was not considered feasible to 
carry most revisions back more than one year. 

Industry Codes For 1963— 72 8 

The industry codes appearing in the tables are based 
on the 1967 Standard Industrial Classification (SIC) 
Manual. The SIC classifications for individual companies 
for 1963-67 were originally determined by data reported 
in the 1963 Economic Censuses. Between 1963and1967, 
the SIC code for a compa ny generally remained fixed and 
reflected that company's principal activity in 1963. How- 
ever, under certain circumstances— such as the merger 
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of two or more companies; the acquisition of one com- 
pany by another; or the formation of "con- 
glomerates"— the 1963 SIC code for a company could 
have changed. 

Most industry groups were characterized by relatively 
minor changes in the SIC codes for companies classified 
in those groups, and the tabulated data for such groups 
remained substantially comparable between 1963 and 
1967. However, some industry groups were charac- 
terized by significant changes in the SIC codes for com- 
panies originally classified in those groups in 1963. The 
effect of these changes became most noticeable toward 
the end of the 4-year intercensal period, with *he result 
that revisions to industry totals resulting from these code 
changes tended to reflect disproportionately large 
fluctuations between the data for 1967 and the year 
immediately preceding. 

To remedy these apparent discrepancies, the data for 
affected industries were adjusted in the following man- 
ner. For companies changing industry codes between 
1963 and 1967, the industry data for each of the four years 
affected {1964 through 1967) were estimated to have 
changed at the constant rate of 25 percent per year. 
Accordingly, the data for the industry in which such a 
company had been classified in 1963 were deflated by 25 
percent per year for each of the years 1964-67. Similarly, 
the data for the industry in which such a company was 
classified in 1967 were inflated by 25 percent per year for 
each of the years 1964-67* The industry code assigned to a 
company for 1967 is also used to classify that company's 
activities for the years 1968-72* 

The following measures were adjusted in this manner: 
Number of scientists and engineers; funds for research 
and development — total, Federal, and company; net 
sales; cost per R&D scientist and engineer; and basic re- 
search expenditures. These historical data appear, for 
example, in selected tables of the 1972 NSF publication 
on research and development in industry. (See appen- 
dix tables 8-3, B-7, B-10, B-25, 8-31, B-38, B-39, and 8-45.) 
No adjustments were made in data for other measures, 
nor have similar adjustments been made for any data or 
for any company industry code subsequent to 1967. 



* For a discussion of industry codes for 1962 and car her years, see Na- 
lional Science Foundation, Research ind Development in Industry, 1970 
{N$F 72-309) (Washington, D.C 20402, Sup!, of Documents. U.S. Govern- 
ment Printing Office), 1972. 
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Table A-1.— Sampling ratios used in the selection of manufacturing and 
nonmanufacturing companies included in the survey of industrial research 
and development, by industry and size of company, 1972 





StC code* 


Companies with total employment of— 


1-49 


50-99 


100-499 


500-999 


1J000 or 
mote 




07-09 


n 


0.010 


0.020 


0.200 


1.000 




10-12,14 


ft 


.050 


050 


.100 


1.000 




15-17 




,050 


.100 


.500 


1.000 


food and kindred products 


20 


,005 


,005 


.033 


.500 


1.000 




22,23 


,005 


,005 


.025 


1.000 


1,000 




24,25 


,00* 


.005 


.050 


.500 


1.000 




26 


-005 


.005 


.050 


1.000 


1.000 




2SV82 


.033 


.063 


1.000 


1.000 


1.000 




283 


.250 


.250 


1.000 


1.000 


1.000 




2W-89 


.007 


.007 


,333 


1.000 


1X00 




29.13 


.050 


.050 


1.000 


1.000 


1.000 




30 


,007 


.007 


.143 


1.000 


1.000 




32 


.005 


,005 


.143 


1.000 


1.000 




331-3233913399 


.005 


.005 


,100 


1.000 


1.000 




333-363392 


.005 


,005 


.500 


1.000 


1X00 


Fabricated mcfif products 


34 


,005 


.005 


.100 


1.000 


1.000 




35 


,005 


.005 


.100 


1.000 


1X00 


Radio and IV receding equipment . - - - 


365 


.067 


,067 


1.000 


1.000 


1.000 


Communication equipment and electronic 
















366-67,43 


.02$ 


£25 


1.000 


1.000 


1X00 



1 Executive Office of the President. Bureau of the Budget. Standard mduWriaJ Chwhcilion Manual, 1967 
{Washington, D. C 20402.' 5upt. of Documents. U. S. Government Printing Office.) 
1 Companies in this employment -ske group and industry group were not sampled. 



industry 


SlCcode 


Other electrical equipment ..,»,...,..„.*.,.,. 


361-64,369 


Motor vehicles and other transportation 






171373-75379 




372,19 


Scientific and mechanical measuring 




instruments - — ....... 


381-82 


Optical, surgical, photographic, and 




other instruments ........ . . 


383-87 


Transportation, except railroads 1 . 


41-47 




49 




50-52 




53-59 


Finance, insurance, and real 






60-67 




739 


Medical and dental laboratories ...*....,.,... 


807 


Engineering and architectural services ,,..„,,.. 


891 




21,273139 


Other nonmanufacturing industries ----- - 





J Companies primarily engaged in rail transportation »e#? not i 
Surveys, such companies account annually for a relatively small a 
national total {less than 0.25 percent). 
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-Sampling ratios used in the selection of manufacturing and 
acturing companies included in the survey of industrial research 
nd development by industry and size of company, 1972 



i with total employment of— 





100-499 


500-999 


1 000 or 
more 


010 


0020 


0.200 


1.000 


050 


.050 


,100 


1.000 


050 


.100 


,500 


1.000 


005 


.033 


.500 


1.000 


005 


.025 


1.000 


1.000 


005 


050 


.500 


1.000 


005 


.050 


1.000 


1.000 


033 


1.000 


1.000 


1.000 


250 


1.000 


1.000 


1.000 


007 


.333 


1.000 


1.000 


050 


1000 


1.000 


1.000 


007 


.143 


1.000 


1.000 


005 


.143 


1.000 


1.000 


005 


.100 


1.000 


1.000 


005 


,500 


1.000 


1.000 


.005 


,100 


1,000 


1.000 


.005 


,100 


1.000 


1.000 


.067 




1.000 


1.000 


.025 


1000 


1.000 


1.000 



Industry 

Other elect rical equipment . „ . . 

Motor vehicles and o'.her transportation 

equipment ...... 

Aircraft and mhiiki 

Scientific and mechanical measuring 

instrument* ........ 

Optical, surgical, photographic, and " 

other instruments 

Transportation, except railroads' 

Public utilities and sanitary servkes . . . . 

Wholesale trade ....................... 

Retail trade ............... ... ........ . 

finance, insurance, and real 

estate . * . . . 

Miscellaneous business service* . , 

Medical and dental laboratories 
Engineering and architectural services . . . 

Other manufacturing industries 

Other nonmanufacturing industries 



5lC code 



361-64.369 

371.373-75.379 
372.19 

38L82 

333 -87 
41-47 
49 

50-52 
53-59 

60-67 
739 
807 
891 

21,27,31,39 



Companies with total employment of— 



1-49 



.050 

.014 
.083 

.143 

.050 

R 
« 

H 
.005 

11 
.005 
.005 

ll 



50-99 



.050 

.014 
.083 

.143 

.050 
.020 
.100 

mo 
,010 

.010 
.200 
1.000 
.500 
.005 
.010 



100-499 



.250 

.333 
1000 

1.000 

1.000 
.020 
.500 
.020 
.020 

.020 
.200 
1.000 
1000 
.050 
.020 



500-999 



1.000 
1.000 

1.000 

1.000 
.100 

1.000 
.200 
.200 

.200 
1.000 
1.000 
1.000 
1.000 

.200 



1,000 or 
more 



1.000 
1.000 

1.000 

1.000 
1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 



uilrtit C/a4yfccaean Manuaf. 1%7 



* Companies primarily engaged in rati transportation were not included in the sample because, according to earlier 
surveys, such companies account annually for a relatively small amount of research and development in terms of the 
national total (less than 0 25 percent). 
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Table A-2.— Standard error of estimates (percentage) of funds 

for R&D performance for all company size groups and for 
companies with less than 1,000 employees, by industry: 1972 5 



Industry 



Total 



Food and kindred products 

Textiles and apparel 

Lumber, wood products, and furniture 

Paper and allied products 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines 

Other chemicals 



Petroleum refining and extraction 

Rubber products 

Stone, clay, and glass products 

Primary metals 



Ferrous metals and products 

Nonferrous metals and products 

Fabricated metal products 

Machinery 

Electrical equipment and communication 

Radio and TV receiving equipment 

Communication equipment and electronic components 
Other electrical equipment 



Motor vehicles and other transportation equipment 

Aircraft and missiles 

Professional and scientific instruments 



Scientific and mechanical measuring instruments 
Optical, surgical, photographic, and other 
instruments 



Other manufacturing industries 
Nonmanufacturing industries . . 





Companies 




with Ipcc 

Willi 


Total 


than 1 000 




employees 


W 


1 


2 


20 


W 


P) 


6 


41 


*j 


34 


2 


28 


« 


12 




5 


10 


49 




g 


3 


48 


3 


41 


1 


16 


1 


6 


1 


28 


9 


52 


1 


15 


P) 


11 


P) 


P) 


P) 


18 


P) 


11 


P) 


39 


PI 


5 


1 


7 


3 


11 


P) 


5 


1 


8 


P) 


1 



A description of the standard error o* estimate ,* £ ^„ ;„ 4ppend „ A unde , "M elh odol0gy of Simev " The pe«cnl«e 
h' tcU ^' lMditd « f °" m tht l ■* averted M usndad eiio* of estimate by multiplying the percentage 

shown by the associated estimate For e«m p r e , th e reiatrve standard error of etfmate for R&D performance of all Company- 
size groups ,n the food 4 mJ Wred product* mdustry iSlC 20} » jhosvn Js 2 percent, ami ,he associated total R&D estimate 



for 



' — _ — * *■ "-» — *»'v» »mc auuiMi^u A0IIS estimate 

this industry „ ihown „ $2S8 milhon »„ the table entitled, "funds for RAO Performance by Industry and 



Table A-3.~ Percent of total R&D funds . 
research, applied research, and developm 
of respondent distribu 



_, Industry 

Total am 

Food and kindred products 

Textiles and apparel 

Lumber, wood products, and furniture 

Paper and allied products 

Chemicals and allied products , 

Industrial chemicals - 

Drugs and medicines 

Other chemicals , . . . 

Petroleum refining and extraction 

Rubber products 

Stone, clay, and glass products 

Primary metals , 

Ferrous metals and products 

Nonferrous metals and products 

Fabricated metal products 

Machinery 

Electrical equipment and communication 

Radio and TV receiving equipment 

Communication equipment and electronic 
components 

Other electrical equipment 

Motor vehicles and other transportation equipment .. 

Aircraft and missiles , 

Professional and scientific Instruments 

Scientific and mechanical measuring instruments 
Optical, surgical, photographic, and other instrumen 

Other manufacturing industries 

Nonmanufacturing industries 



1 More than 50 percent, 



Selected Company Size Croups. 1 97 2 " The standard error of estimate, then, h ,02 limes 2SS equal 5 ,16, 
* less than 0,5 pctcenl. 
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* (percentage) of funds 
Y size groups and for 
ees, by industry: 1972 1 





Companies 




with less 


Total 


|L.. 1 AAA 

man J ,UuU 




employees 


ft 


1 


2 




20 


ft 


ft 


6 


41 


1 


1A 

y\ 


2 


28 


ft 


12 


ft 


5 


10 


49 


ft 


6 


3 


AO 


3 


41 


1 


16 


1 


6 


1 


28 


9 


52 


1 


15 


ft 


11 


ft 
ft 


ft 
18 


I 2 ) 


11 


ft 


39 


ft 


5 


1 


7 


3 


11 


ft 


5 


1 


8 


I 2 ) 


1 



der "Methodology of Survey/' The pmenlage 
ors of eufmate by multiplying the percentage 
estimate tor R&D performance of alt company, 
percent, and the associated total R&D »<rim*te 
»ds for R&D Performance by Inr^ustr/ and 
' time* 2S8 equal 5,16 



Table A-X-.Percent of total R&D funds for which a distribution by basic 
research, applied research, and development was estimated in the absence 
of respondent distributed data: 1972 



Industry 



Total 



Food and kindred products 

Textiles and apparel , 

Lumber, wood products, and furniture 

Paper and allied products 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines 

Other chemicals 



Petroleum refining and extraction 

Rubber products 

Stone, clay, and glass products 

Primary metals 

Ferrous metals and products , 

Nonferrous metals and products 

Fabricated metal products 

Machinery 

Electrical equipment and communication 

Radio and TV receiving equipment 

Communication equipment and electronic 
components 

Other electrical equipment , 



Motor vehicles and other transportation equipment 
Aircraft and missiles 



Professional and scientific instruments 

Scientific and mechanical measuring instruments 

Optical, surgical, photographic, and other instruments 

Other manufacturing industries 

Nonmanufacturing industries 



SIC code 


Percent 




7 


20 


14 


22,23 


41 


24,25 


ft 


26 


8 


28 


7 


Ml -OV 


Z 




1 A 

10 




17 


29,13 


1 


30 


9 


32 


9 


33 


23 


331-32,33913399 


37 


333-363392 


9 


34 


32 


35 


6 


36,48 


9 


365 


ft 


366-67,48 


11 


361-64,369 


5 


371,373-75,379 


i 


372,19 


1 


38 


7 


381-82 


38 


383-87 


2 


21,27,31,39 


23 


07-12,14-17,41-47, 


19 


49-67,739,807,891 





1 Mo 'e than SO percent. 
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APPENDIX B 
Statistical Tables 



In all tables of this report— 

• Details may not add to totals because of 
rounding, 

• Percentages were calculated on the basis of 
thousands of dollars and may differ from those 
based on the rounded figures shown. 

• Percentage changes are increases unless 
otherwise indicated* 
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Total Funds for Research and Development 

B-1. Trends in funds for industrial research and 

development, by source: 1953-72 26 

B-2„ Selected data for R&D-performing companies, 

by industry: 1971 and 1972 27 

B-3. Funds for research and development, by industry 

and size of company: 1956-58 and 1963-72 28 

B-4. Funds for research and development, by industry 

and selected company size group: 1972 29 

B-5. Funds for research and development, by industry 

and selected company size group: 1971 . . 29 

B-6. Funds for research and development, by industry, 
size of company, and size of R&D program: 
1972 30 

Federal Funds for Research and Development 

B-7. Federal funds for research and development, by 
industry and size of company: 1957-58 and 
1963-72 31 

B-8. Federal funds for research and development, by 
industry and selected company size group: 
1971 and 1972 32 

B-9. Federal funds for research and development, by 

selected industry and agency: 1963-72 33 

Company Funds for Research and Development 

B-10. Company funds for research and development, by 
industry and size of company: 1957-58 and 
1963-72 34 

B-11. Company funds for research and development, by 
industry and selected company size groups: 
1971 and 1972 35 

B-12. Company-financed research and development 
contracted to outside organizations, by 
industry and selected company size group: 
1971 andl972 35 

B-13. Companies with 1,000 or more employees contracting 
research anddevelopment to outside organizations, 
by industry and size of company: 1972 36 

B-14. R&D-performing companies in manufacturing and 
nonmanufacturing industries, by size of 
company: 1972 37 

, :1 ' 24 



B-15. R&D-perfqrmij 
employees, I 
program: 1972 

B-16. R&D-performtl 
5,000 or more] 
and percent cl 

B-17. Percent of totJ 
R&D-performif 
R&D programs 

B-18. Percent of neJ 
R&D-performi 
R&D program! 

B-19. Percent of totj 
net sales of RJ 
by size of R&D 

B-20. R&D-performj 
more employ! 
funds, by indu 



Geographic Dist] 

B-21. Geographic < 
research and 

8-22. Geographic < 
research and < 



Distribution of i 

B-23, Distribution i 
cost: 1972 

B-24. Distribution < 
cost: 1971 ..{ 



Employment of I 

B-25. Full-time-equ 
and engineel 
1957-58 and f 

B-26, Full-time-eqi 
and enginee| 
size group. 

B'27. Man -years * 
by industry, 
program: 191 



Total Funds for Research and Development 



B-1. Trends in funds for industrial research and 

development, by source: 1953-72 26 

B-2. Selected data for R&D-performing companies, 

by industry: 1971 and 1972 27 

B-3. Funds for research and development, by industry 

and size of company: 1956-58 and 1963-72 2d 

B-4. Funds for research and development, by industry 

and selected company size group: 1972 29 

B-5. Funds for research and development, by industry 

and selected company size group: 1971 29 

B-6. Funds for research and development, by industry, 
size of company, and size of R&D program: 
1972 30 

Federal Funds for Research and Development 

B-7. Federal funds for research and development, by 
indu try and size of company: 1957-58 and 
1962^2 31 

8-8. Federal funds for research and development, by 
industry and selected company size group: 
1971 and 1972 32 

B-9. Federal fur. „ .or research and development, by 

selected industry and agency: 1963-72 33 

Company Funds tor Research and Development 

B-10. Company funds for research and development, by 
industry and size of company: 1957-58 and 
1963-72 34 

8-11. Company funds for research and development, by 
industry and selected company size groups: 
1971 and 1972 35 
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Table B-1.— Trends in funds for industrial research and development, by source: 1953-72 



(Dollars in millions] 



Y*?dr 


Total R&O 


Federal 


Company 1 


Amount 


Percent 
change 

from 
previous 

year 


Amount 


Percent 
of 

total 


Amount 


Percent 
of 

total 


1953 






yi ,4 ju 






D I 


1954* 


4 070 


12 


1750 


43 


2320 


57 


1355* .. .. 


4,640 


14 


2,180 


47 


2,460 


53 




6,605 


42 


3328 


50 


3,277 


50 


1957 


7731 


17 


4335 


56 


3396 


44 




839 


9 


4759 


57 


3,630 


43 




9,618 


15 


5,635 


59 


3,983 


41 




10,509 


9 


6,081 


58 


4,428 


42 




10,908 


4 


6,240 


57 


4,668 


43 




11,464 


5 


6,434 


56 


5,029 


44 




12,630 


10 


7,270 


58 


5,360 


42 


1964 


13,512 


7 


7720 


57 


5792 


43 




14,185 


5 


7740 


55 


6,445 


45 


1966 


15,548 


10 


8,332 


54 


7,216 


46 


1967 


16,385 


5 


8,365 


51 


6.020 


49 




17,429 


6 


8560 


49 


8,869 


51 




18,318 


5 


8,451 


46 


9,867 


54 




18,062 


—1 


7779 


43 


10,283 


57 




18,311 


1 


7466 


42 


10,645 


58 


1972 ... 


19,437 


6 


8,090 


42 


11,347 


58 



* Company funds include all funds for industrial research and development performed * Estimate* of fund* by source were derrved by interpolating data on source of 
within company facilities except funds ptovtded by the Federal Government, she fundi obtained in 1953 and 1956 surveys of industrial research and development 
data do not include company-financed research and development c*mtf#cj*o to outside * funds by source estimated by the National Science Foundation, 
organisations such as research institutions, universities and colleges, or other 
nonprofit organizations. In 1972 industrial lirms contracted $221 million in Company- 
fir jnced R&O projects to outside organizations. 
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Table B-2,— Selected data for R&D-performing companies, 
by industry, 1971 and 1972 



(Dollars in million*] 



Industry' 



Toial 



food and kindred products „.„.., 

Tobacco manufacture* ..„.,.,,„, 

Textile mill product) , , 

Apparel ~ 

lumber and wood products, except 

furniture ..,,,...,.„...,,,,, 

furniture and fixture* , 

Paper and allied product* , 

Printing, publishing. Jn d allied industries . 

Chemical* and allied products 

Petroleum refining and extraction 

Rubber product* ..„,.,„„,,, ,...„. 

Leather and feather product* . . . . „ 

Stone, day. and glass products ... 

Primary metal* 

fabricated metal product* . , 

Machinery „ tt 

Etenricat equipment and Communication , 

Transportation and otdmnce , , 

Professional and scientific instrument* .„ „ , 
Miscellaneou* manufacturing industries , , 

flectric, gas. and Sanitary services fc , 

Miscellaneous business services 

Miscellaneous services . , < ..,.„..,,,,, 



'< R&D fund* 



SIC code 



20 
21 
22 
23 

24 

2S 
26 
27 
28 

29,13 
30 

31-12 
32 
33 
34 
35 

36.48 

37.19 
38 
39 
49 
739 
89 



$18,311 



245 
33 
52 
7 

26 
22 
187 
29 
1,819 
505 
230 
7 

155 
272 
233 
1773 
4^34 
6,668 
744 
67 
49 
421 
154 



1972 



519,437 



253 
34 
54 

7 

27 
24 
186 
32 
1.909 
473 
263 
7 

167 
264 
241 
1,964 

4,946 
6.996 
804 
70 
78 
419 
152 



fede-al R&D fund* 



1971 



$7,666 



1972 



$8,090 



i : ) 

184 
17 
19 

3 

6 
11 
291 
2.302 
4.201 
172 
(•1 
9 
339 
90 



196 
15 
32 

3 
12 
11 
339 
2504 
4.172 
163 
(') 
7 
329 
90 



Company R&D funds 



1971 



$10,645 



244 

33 

52 
7 

(-*} 
22 

29 
1.635 
488 
211 
7 
152 
266 
222 
1.482 
2.232 
2.467 
572 

m 

40 

82 
64 



1972 



$11347 



2S7 
34 
54 
6 

W 
24 

« 
32 
1713 
458 
231 
7 
164 
252 
230 
U25 
2.442 
2.624 
636 

70 
90 
62 



' Industries, indumy group, and product fields shown separately in statistical tables arc classified according 
to tbier Standard Industrial Classification Manual codes. See appendix A, footnote 3, 
; Not separately available but included in total 



Industry 

Total , ., 

food and kindred product: 
Tobacco manufactures 

Textile mill products ...... „ „ . „ t 

Apparel ..,.„„„, , , , , t 

Lumber and wood products, except 

furniture , 

furniture and fixtures , „ , , , 

Paper and allied products , . 

Printing, publishing, and allied tndu\ul& 

Chemicals ard allied products . , , . 

Petroleum reftmng and extraction 

Rubber products .< , 

leather and leather products ..,,„«..... 
Stone, day, and glass products 

Primary mewH 

f*btia\cd metal products „ . 

Machinery .,„,.,«., ,„,,,,.. 

€Iectrical equipment and communication 
Transportation and ordnance ...,„,..... 
professional and scientific instruments . . „ 
Miscellaneous manufacturing industries , 

lledric. gas, and sanitary services 

Miscellaneous business services 
Miscellaneous services ..... .... ..... 



SIC code 



20 




21 




22 




23 




24 




25 




26 




27 




28 


4 


29.13 




30 




31.12 




32 




33 




34 




35 


4 


36.48 


81 


37.19 


101 


38 


ii 


39 


1 


49 


■ 


739 




89 





Jinul 

id 



27 



9 

ERIC 



57 



Table B-2.— Selected data for R&D-performing companies, 
by industry, 1971 and 1972 

[Dollars in millioosj 



R&D funds 


Federal R&D funds 


Company R&D fun 




1972 


1971 


1972 


1971 


1972 


11 


$19,4)7 


$7,666 


$8,090 


${0,645 


$11,347 


45 


258 


2 


1 


244 


257 


33 


34 






33 


34 


52 


54 






52 


54 


7 


7 


1 


1 


7 


6 


26 


27 


ft 




I'l 


m 


22 


24 






22 


24 


87 


186 


ft 




CI 




29 


32 






29 


32 


19 


1,909 


164 


196 


1^35 


1713 


05 


473 


17 


15 


485 


458 


» 


263 


19 


32 


211 


231 


7 


7 






7 


7 


55 


167 


3 


3 


,52 


164 


72 


264 


6 


12 


266 


252 


33 


241 


11 


11 


222 


230 


73 


1.964 


291 


339 


1,482 


1.625 


34 


4.946 


2.302 


2304 


2.232 


2,442 


68 


6.996 


4.201 


4472 


2.467 


2,624 


(4 


$04 


172 


168 


572 


636 


&7 


70 


f'j 


11 


w 


(•1 


<9 


7c 


9 


7 


40 


70 


n 


419 




329 


82 


90 


>* 


152 


90 


90 


64 


62 



ttefy in statistical fables are classified according 
footnote 3. 



industry 



Total 



Ft.od and kindred product* 

Tobacco manufactures ...... 

Textile mill pf oduns . , 

Apparel . , , , 

lumber and wood products, except 

furniture ,,,,, ...... 

Furniture and fixtures , . „ , , 

Paper and allied products .... 

Printing, publishing, an d allied industries , 

Chemicals and allied products . . . . , 

Petroleum refining and extraction 

Rubber products 

leather and leather products ..„.,.„ 

Stone, day. and glass products . , . 

Primarymetafs 

fabricated metal products 

Machinery ..... ...,„., 

Electrical equipment and communication . 

Transportation and ordnance 

Professional and scientific instruments 
Miscellaneous manufacturing industries - , 

llectric, gas. and sanitary services , 

Miscellaneous business services 
Miscellaneous services . ... , ...... 



SlC code 



20 
21 
22 
23 

24 

25 
26 
27 
28 

29,13 
30 

31.U 
32 
33 
34 
35 

36.46 

37.19 
38 
39 
49 
739 
89 



R&D scientists 
And engineers 



January 
1972 



349.900 



6.600 
800 

1,500 
330 

800 
900 
4,900 
900 
40.900 
6.300 
5J00 
200 
3.900 
6,000 
6.400 
41,100 
87700 
100.500 
15.100 
1.800 
500 
8.500 
4.200 



January 
1973* 



359.900 



6.700 
800 

1.500 
300 

900 
900 
4,900 
900 
41.600 
8,200 
5,800 
200 
4.000 
5700 
6,600 
42.600 
93,300 
102.300 
15700 
1,800 
500 
8.500 
4,200 



Net safes 



$532776 



52,988 
8^473 

10.177 
2434 

4,197 

2.989 
20,856 

4.453 
48.219 
58,264 
12.549 
847 

976> 
33.398 
20.303 
45.849 
62.149 
87322 
13,320 

3744 
10786 

1709 
896 



1972 



$576778 



56J28 
8724 

11J011 
2j611 

4,689 

3.159 
22361 

4*79 
52.469 
62308 
13764 

1,414 
10.218 
36^00 
21J26 
49734 
68731 
95768 
14795 

4736 
11.989 

1,846 

938 



Total employment 
{thousands) 



14,046 

961 
112 
442 
144 

133 
119 
609 
141 
1,049 
544 
365 
60 
333 
1,089 
682 
1.483 
2.314 
2318 
460 
138 
184 
73 
30 



1972 



984 
113 
448 

153 

133 
12S 
612 
139 
1.062 
531 
367 
60 
343 
1.038 
688 
M79 
2360 
2776 
475 
145 
186 
71 
29 



27 



i' ERLC 



58 



r 



Table B-3.— Funds for research and development, by industry and size of company: 

1956-58 and 1963-72 

{Dollar* in million* J 



industry and vie of company 


SIC code' 


1956 


1957 


1958 


1963 


1964 


1965 


1966 


Total 




$6,605 


$7731 


S8.J89 


$12,630 


$13,512 


SI 4.185 


S1S.548 


Dtstrtbutioti by itivuxtfy 


















food and kindred products 


20 


©4 




83 


130 


144 


157 


164 


Textiles and apparel 


2273 


ri 


15 


26 


30 


32 


38 


51 


Lumber, wood products, and 




















24.25 


i'j 


14 


12 


11 


12 


11 


12 


Paper and allied products , ,. . . 


26 


36 


3S 


42 


69 


77 


94 


117 


Chemicals and allied piodiKte 


28 


641 


705 


792 


1.239 


1.284 


U56 


1.407 




281-82 


460 


503 


553 


809 


865 


908 


913 


Drugs and median?* . . 


283 


94 


104 


128 


216 


234 


267 


308 


Other chemtoh 




87 


98 


111 


214 


185 


181 


181 


Pefrokrum refining and 




















29,13 


182 


211 


246 


317 


393 


397 


371 


Rubber product v . . - , . 


30 


i f J 


107 


89 


156 


158 


162 


168 


Stone, clay, and glass products 


32 


60*' 


6S«* 


75* 


100 


109 


112 


117 




33 


90 


106 


131 


183 


195 


213 


232 


Ferrous metals and 




















331-32,3391.3399 


i'i 


64 


80 


106 


116 


128 


139 


Nonferrout metals and 


















products 


333-363392 




44 


51 


77 


79 


8S 


93 


Fabricated mera! products 


34 


116 


135 


162 


153 


148 


145 


154 




n 


S43 


669 


781 


958 


1,015 


1^65 


1.217 


Electrical equipment and 


















Communication . , . . . ~ , 


36,48 


1,516 


1.804 


1.969 


2366 


2.972 


3.200 


3326 


Radio and TV receiving 
















47 




365 


* 1 


1*1 


Vi 






{*} 


Communication equipment and 
















2749 


electronic components 


366-67.48 


0 


748 


868 


1773 


1372 


1,989 


Other clccrriCal equipment 


361-64.369 


t'i 


1.056 


1,101 


1,093 


1.100 


1.211 


1330 


Motor vehicle* and motor 


















vehicles equipment 


371 \ 
















Other transportation 


> 


688 


707 


856 


1.090 


1,182 


1430 


1,344 


equipment . . . , 


373-75379J 
















Aircraft and missiles . ■ 


372,19 


2.138 


2.574 


2.609 


4712 


5.078 


5.148 


5326 


Professional and scientific 


















instruments , , , . - . 


33 


200 


249 


294 


284 


331 


4Q3_ 


_ 468 


jvftfiiMiv •nw n*t\ **** f »v** 


















measuring instruments 


331-82 


97 


139 


156 


70 


74 


80 


87 


Optical Surgical* photographic. 


















and other instruments 


383-87 


103 


110 


138 


214 


257 


323 


381 


Other min\jlictuan$ industries 


21.27,31,39 




93 


105 


54 


65 


71 


77 


Nonmanufactunng industry - 


07.12,14-17.41.47. 




V) 


117 


276 


319 


384 


497 


49-67 J19.807.891 
















Otitnbtitmn by size of Company 


















(bised on number of emp/oyer*J 














659 




less than 1,000 . , . . . - . . 




369 


542 


532 


619 


632 


621 


13»to4,999 




550' 


632 1 


642 


1.022 


1,035 


956 


1343 


53©0fo9.999 
















j 793 


10300 or more 




5.686? 


6,557' 


7.215 


10.989 


11.846 


12,569 


J 1339? 



Industry and size of Company 



Total 

Dhtnbutton by indvitfy 
Food and kindred products , , , 
Textiles and apparel ......... 

lumber* wood products, and 
furniture „„,»„...........». 

Paper and allied products ..... 

Chemicals and allied products 
Industrial chemical* 
Drugs and medicines .... 

Other chemicals 



Petroleum refining and 
extraction ................. 

Rubber products ............ 

Stone, clay, and glass products 

Primary metaH — 

Ferrous metals and 

products' 

Nonferrous rr»uis and 
products 

Fabricated mcsal products . . . 

Machinery 

Electrical equipment and 
communication . . . . . 

Radio and TV receiving 
equipment .............. 

Communication equipment and 

electronic components , . . 
Other electrical equipment 



Motor vehicles and motor 

vehicles equipment 
Other transportation 

equipment . 

Aircraft and missiles 

Professioryl ans scientific 

instruments ... . . . . . 

Scientific and nu »nical 
measuring instruments 

Optical surgical, photographic 
and other instruments . 

Other manufacturing industries . 
Nonmanufacturing industry* ... 

Distribution by Me o/ company 
(based on number of employees) 
Less than 1300 

13OOi04.999 .. 

5300 to 9.999 

10300 or more 



SIC code 1 



20 
22.23 

24.25 
26 
28 



261-82 
283 
284-89 



29.13 
30 
32 
33 



331-32.3391.3399 
333*363392 



36.48 



365 



366-67.48 
361-64.369 



371 



373-75,379] 
372.19 



38 



381-82 
_ 383-87 



21773149 
07-12.14-17,41-47 
4937739307391_ 



' Not separately available but included in total 

* estimated by the National Science foundnion 

1 5lC codes 3391 and 3399 included in the nonfeir 

* Included in the other electrical equipmeni group. 



metals and ptoduiXi group for 1956 to ?965, 



ERIC 



0 



)9 



28 



■3.— Funds for research and development, by industry and size of company: 
1956-58 and 1963-72 



[Dollar* m million*] 



83 

26 

12 
42 

792 



553 
128 
111 



246 
89 

75? 
131 



162 
781 



1,969 



868 
1,101 



856 
2.609 
J94 

156 

138 

105 
11? 



532 
642 

7,215 



1963 



$12,630 



130 
30 

11 
69 
1,239 



809 
216 
214 



317 
156 
100 
183 



106 

77 



153 
958 



2.866 



1773 
1.093 



1.090 
4JU 
284 



70 

214 

54 

276 



619 
1.022 



10,989 



$13512 



144 

32 

12 
77 
1.284 



865 
234 
185 



393 
158 
109 
195 



116 

79 



148 

1.015 



2.972 



1.872 
1,100 



1.182 
5.078 
331 



74 

. 257 

65 
319 



632 
1.035 



11,846 



1965 



$14,185 



157 

38 

11 
94 
1.356 



908 
267 
181 



397 
162 
112 
213 



128 
85 



145 

1.065 



3,200 



1.969 
1.211 



1.230 
5,148 
^403 
80 

323 

71 
384 



659 
956 



1966 



515.548 



164 
51 

12 
117 
1.407 



918 
306 
181 



371 
168 

232 



139 



154 

U17 



3,626 
47 



2.249 
1330 



1.344 
5.526 
463 
87 

W 

77 
497 




Industry and size of company 


SlC code* 


1967 


1968 


1969 


1970 


1971 


1972 


Total 




$16385 


17,429 


$18308 


S18J062 


$1831 1_ 


$19.437 


Distribution by industry 
















food and kindred products , * . » 


20 


183 


187 


205 


ix> 


245 


258 




2273 


57 


58 


60 


58 


59 


61 


lumber, wood product*, and 


















24,25 


12 


19 


15 


48 


48 


51 


Pap*f and allied product* ...... 


26 


128 


144 


188 


178 


167 


186 


Chemical* and allied product* 


28 


1,507 


1388 


1.659 


1766 


1.819 


1.909 




281-82 


966 


985 


1,013 


1.040 


1,020 


1.045 


Drug* and medicine* ...... 


283 


343 


393 


434 


464 


510 


558 


Other chemical* 


284-89 


198 


210 


212 


262 


289 


306 


Petroleum refining and 


















29.13 


371 


437 


467 


515 


505 


473 


Rubber product* 


30 


182 


205 


217 


220 


230 


263 


Stone, clay, and gla** product* . . 


32 


136 


142 


159 


157 


155 


167 


Primary metal* 


33 


242 


251 


257 


275 


272 


264 


ferrou* metal* and 
















product** 


331-323391.3399 


135 


135 


136 


149 


144 


137 


No e ferrou* rnetaH and 
















product* 


333-36J392 


107 


*15 


121 


126 


128 


126 


fabricated metal product* 


34 


163 


183 


14*2 


200 


233 


241 


Machinery 


35 


1326 


M77 


V?J6 


1,64* 


1773 


1.964 


Clectrical equipment and 
















communication 


36.48 


3.867 


4,105 


4/401 


4.352 


4534 


4.946 


Radio and TV receiving 
















equipment ..... , 


365 


45 


55 


57 


70 


64 


$4 


Communication equipment and 
















electronic component* ..... 


366-67.48 


2.425 


2538 


2713 


2736 


2,681 


^#73 


Other electrical equipment 


361-64,369 


1397 


1512 


1£31 


1.546 


1589 


1719 


r\4otor vehicle* and motor 
















vehkfe* equipment 
















Other tramporfation 




1354 


1,491 


1.558 


1,582 


1756 


1.982 


equipment ..»**,. 


373.?$,379| 
















372,19 


5,669 


5776 


5,909 


5745 


4.912 


5,014 


Profettional an* *OemHiC 
















ir.*trumenf* 


38 


542 


660 


734 


745 


744 


804 


Scientific and mechanical 
















measuring imtrumentJ .... 


381-82 


104 


112 


109 


118 


110 


123 


OpfiCa!. surgical, photographic. 
















and Other instrument* 


333*87 


438 


S43 


62$ 


627 


633 


680 


Other manufacturing industries . 


21.27,31.39 


90 


102 


107 


132 


136 


143 


N'onmanufaduring mdusf f»es - . . 


07-12,14.17,41.47 


559 


603 


655 


70$ 


704 


711 


49*7739,807.891 














Distribution by *i/e of company 
















f&a*ed on number of cmpfayrci) 
















Less than UOOO ... . - . 




687 


VI 


m 


904 


884 


886 






1£17 


V) 


I 1 ) 


1,233 


1,195 


1,273 


5J0OO to 9.999 ........ 




892 


961 


1,033 


1,095 


1,170 


1,238 






13790 


14780 


15,435 


14430 


15,063 


16,039 







tup lot 1956 to 1945 



ERIC 



28 



60 



Table B-4. Funds for research and development, by industry 
and selected company size group: 1972 



Table B-5.— Funds for research and 
and selected company s 



Total 



Food and kirultzd products _ 
Textile jnd apparel 
lumber, wood products, and 

furniture 

Paper and allied products .... 
Crjemkafs and allied 

products 



Industrial chemicals , 
Drugs and med*icm« 
Other chemicjh ..... 



nd 



Petroleum r^fini-? 

extraction ..... 

Rubber products ...„,.,........ 

Stone, clay, and glass 

products 

Pt'tmiry metals ,.,,,„. ...... 

ferrous metals and pr oduns 
Nonferrous metals and products . . 

fabricated metal products ...... 

Machinery 

Electrical equipment and 

Communication 

Radio and TV receiving equipment 

electronic components ...... , . 

Communication equipment & 

communication ,._»,,*,„,,,,..,, 
Ofhef electrical equipment ,»»»_,.. 



Motor vehicles and motor 

vehicles equipment ...„„..„ , 
Other tutHpoti^Hm equipment ..... 

Aircraft and missiles ...... 

Professional and scientific instruments , 

Scientific and mechanical measuring 
instruments 

Optical, surgiraJ. photographic, and 
Other inst luments ..... 



Of he/ manufacturing indus'ries . 
Nonnvinufacfuring industries 



SIC code 



20 
22.23 



24.25 
26 



28 



281*82 
283 
204*89 



29.13 
30 



3191.3399 
333-36.3392 

34 

35 



3448 
36S 
3671 



366, 
361-64J69 



1 

»,48J 



371, 
373-75.379! 
372,19 
38 



381,82 



21.2731.39 
07-l2.14-17,41-47 
49-67739,807,891 



Millions of dollars 



Companies with total 
employment of — 



Total 
$19,437 



258 
61 



SI 
186 



1.909 



1J045 
558 
306 



473 
263 



167 
264 



137 
126 



241 
1.964 



4,946 
54 

3,173 

1719 



1,982 



SflU 
804 



123 
680 



143 

711 



* Not separately available but included in total, 



S.000to 
9.999 



$1,238 



41 

222 
64 



ft 
Jl 

32 
100 



288 



207 
f f l 



139 
1S4 



48 

105 



10.000 or 
more 



$16,039 



24 
ISO 



1.283 



923 
239 
121 



430 

210 



126 
185 



128 
1.606 



4,377 
38 



2799 
1340 



Percent distribution 



Companies with totil 
employment of— 



Total 



100 



1,911 

4770 
473 



11 
462 



100 
100 



100 
100 



100 
100 
100 



100 
100 



100 
100 



100 
100 



100 
100 



100 
100 



100 
100 



100 

100 
100 



100 
100 



100 

100 



5.000 to 
9.999 



10.000 or 
more 



83 



67 
67 



47 

81 



67 



88 
43 
40 



91 
80 



7S 
70 



72 
69 



53 
82 



88 
70 



88 
90 



96 



95 
S9 



9 
68 

57 
10 



Industry 



Total 



Food and kindred products . , 
Textiles £nd apparel 
Lumber, wood products, and 

furniture 

Paper and allied products .... 
Chemicals and allied 

products 



industrial chemicals . . 
Drugs and rne&cines 
Other chemicals .,„.. 



Petroleum refining and 

extraction ......,.,»,,,,,,.. 

Rubber products 

Stone, clay, and glass 

products . 

Ptknify metals 

ferrous metals and products . 



Nonferrous metals and products 

Fabricated metil products 

Machinery ,,,,, 

Electrical equipment and 
ccirnmunicailon , , , 



Radio and TV receiving equipment. 
Electronic components ............ 

Communication equipment & 
communication .«»,,«««,.,..... 

Other electrical equipment 



Motor vehicles and motor 

vehicles equipment ,,,,,,,«,,.,,.. 
Other transportation equipment ..... 
Aircraft and missiles 
Professional and scientific instruments 
Scientific and mechanical measuring 

instruments , 

Optkal, surgical, photographic, and 

Other instruments .., 



Other manufacturing industries . 
Nonmanufacturlng industries ... 



SIC code 



29.13 
30 



20 


2* 


22.23 


! 


24,25 


i 


26 


11 


28 


IjBI 


281-82 


W 


283 


51 


284-89 


M 



331-32, 
3391.3399 
333-36.3392 



36.48 



365 

1 

366.487 
361-64,369 



3711 
373-75,379) 
372,19 
38 



381.82 
383-87 



21.27Ji.39 
07-12,14-17,41.47, 
49-67739.807.fi9l 



1 Not separately available but included in total 



S3 

ERIC 



51 



29 



Table B-5.— Funds for research and development, by industry 
and selected company size group: 1971 



Industry 

Total 

Food and kindred products , 
Textiles and *pptfd 
lumber, wood products, and 

furniture ,,,,,, , , 

Piper and allied products 
Chemicals and allied 

products „ 

Industrial chemicals 

Drugs and medicines ...... 

Other chemicals ,,.,,,..„. 



Petroleum refining and 

extraction , ; , 

Rubber products ,„. 

Stone, clay, and glass 

products ■ 
Primary metals 

ferrous metals and products , 



Nonferrous metals and products ... 

Fabricated metal products 

Machinery ,,,, „ ,,.„,-„, 

electrical equipment and 
communication 



Radio and TV receiving equipment 

Electronic components ,,,,, 

Communication equipment & 

communication t rrt 

Other electrical equipment 



Motor vehicles and motor 

vehicles equipment 

Other transportation equipment ..... 

Aircraft and mHwJes 

Professional and scientific instruments 

Scientific and mechanical measuring 
instruments r , , , , , , 

Opftcal, surgical, photographic, and 
Other instruments „ (1 

Ot her manufacturing industries 

No* -manufacturing industries „„,, 



1 Not sepaiately available but Indwkd m total 



SIC code 


Millions of dollars 


Percent distribution 


Companies with total 
employment of— 


Companies with total 
employment of— 


Total 


5J0^0 to 


10.000 or 
more 


Total 


5,000 to 
9,999 


10,000 or 
more 




$18311 


S1,17C 


$15,063 


100 


fj 


82 


20 


245 


2t 


164 


100 


11 


67 


22.2) 


59 


6 


38 


100 


10 


64 


24,25 


48 


6 


22 


100 


13 


46 


26 


187 


12 


154 


100 


6 


82 


23 


1-819 


305 


1,236 


100 


17 


68 


231*82 


1.020 


39 


907 


100 


4 


89 


283 


510 


204 


219 


100 


40 


43 


284-89 


289 


62 


110 


100 


21 


38 


29,13 


SOS 


20 


463 


100 


4 


92 


30 


230 


16 


180 


100 


7 


78 


32 


155 


24 


113 


100 


15 


73 


33 


272 


18 


194 


100 


7 


71 


331-32, 














3391,3399 


144 


11 


104 


100 


(1 


72 


333-36,3392 


128 


ii 


90 


100 


11 


70 


34 


233 


32 


124 


100 


14 


53 


35 


1773 


90 


1,437 


100 


S 


81 


36.48 


4^34 


297 


3.977 


100 


7 


88 


365 


64 


11 


so 


100 


fl 


78 














1 


2£81 


221 


2,511 


100 


6 


87 


366,48) 














361*64,369 


1,589 


Vi 


1,416 


100 


0 


89 


37li 
373-75 J79) 


1756 


37 


1,691 


100 


2 


96 


372,19 


4.912 


111 


4.692 


100 


2 


96 


38 


744 


145 


424 


100 


19 


57 


381.82 
383-87 


110 
633 


41 
104 


10 
414 


100 
100 


37 
16 


9 
65 


21,27,31.39 
07-12,14-17,41.47, 
49-67739^07^91 


136 
704 


17 
8 


76 
77 


100 
100 


13 
1 


56 
11 
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Table B-7.— Federal funds for research and development, by industry and size of company: 1957-58 



JDoIljfi in millions) 



1 Estimated by the Nation*! Science f oundaron 
1 less than $0,5 m llion, 

* Not separately available but included in tout, 

* Included in the other manufacturing industries group. 



Industry and srfe of company 


SIC end* 


1957 


'7>t> 


170 J 


196* 


196S 


1966 


Total 




$4,335 


$4759 


$7,270 


$7720 


$7740 




Distribution by tmh>try 
food and kindred products . , , . ....... 


20 
22,23 
24.25 

26 


i l i 


6 


VI 
Vi 

V) 


1 

Vi 
Vi 


1 


3 


lumber, wood products, and furniture 
Paper and allied products . ....... 


Vi 
89 




Vi 
VI 
Vi 
191 


Vi 

Vi 
188 




28 


126 


234 




Drugs and medicine* . 


281-82 
283 
284-89 


80 
(•1 


110 

2 

14 


146 

9 

79 


140 
i f 


147 

if 


158 

ill 




9 


Vi 


Vi 


Vi 


Petroleum refining and extraction . . . 

Rubber products , . . , 

Stone. day. And glass products . , , 


29.13 
30 
32 
33 


11 

37 

V) 
5 


12 
21 

t«J 
j4 


21 
46 
3 

10 


61 
23 


48 
22 


18 
19 


Primary metals .. , 


4 


3 


3 




8 


8 


8 


»er rows metals ant* products . . , , , 
NonferrouS metals and product* , ... 


331 -32 J391.3399 
333-36.3392 


1 
4 


2 
12 


2 
8 


2 
6 


1 

7 


3 
5 


t . . . 


34 

35 
36.48 


38 
272 
1.196 


57 
343 
1,337 


24 
250 
1349 


19 
246 

1,873 


15 


17 


Electrical equipment and communication 


239 
1.983 


286 
2,201 


Radio and TV receiving equipment , . . 
Communication equipment & 


365 


w 


Vi 


( 4 I 


1*1 


ft 


rt 


Other electrical equipment 


366-67,48 
361.64.369 


518 
678 


61S 
722 


1,209 
640 


1259 
614 


1,292 


1,428 




691 


Vi 


Motor vehicles and motor vehicles 
















equipment 
Other transportation equipment , . 

Aircraft and missile* , , , . , 

Professional and scientific instruments , . 


371 i 
373.75.3791 
372,19 
38 


190 

2.275 
109 


296 

2.276 
1*7 


291 

4.261 
81 


322 

4,621 
95 


. 325 

4.499 
132 


344 

4724 
145 


Scientific and mechanic jl measuring 


















38132 


80 


93 


16 


20 


22 




Optical, surg.cal, photographic. 


22 


and Other instruments 


383*87 


29 


44 


65 


75 


110 


^1 23 




Other manufacturing industries" . . . . , , 
Nonmjnufjc luring Industrie* 


21,2741,39 
07-l2,l4-17,4M7, 
49.67. 739.807.891 


74 


134 


3 
190 


4 

229 


4 

268 


Vi 
367 


Dtunbuiion by size of company 
(biied oft number of employee*) 

less than 1,000 

1.000 to 4,999 • - . - 




167 
226 

J.942 


233 
'202 

'4.324 


194 
425 

6,651 


215 
432 

7,072 


224 

378 

7.138 


234 


5.000to9,999 ... ... .... , 

19.000 ot more . . 


l 


385 
j 162 

\ 7,530 



Industry and Si/c of company 
Total . ... 



Dtiifibuttan by industry 

Food and kindred products 

Textiles and apparel , 

lumber, wood products, and furniture 
Paper jnd allied products ............ 

Chemical* jr.d allied products 

Industrial chemicals ... .»., 

Drugs and medicines . 

Other chemicals .. . 



Petroleum refining and extnaion . . 

Rubber products . 

Stone, clay, and glass products . . , 

Primary metals 

ferrous metals and products* , , 

Nonferrous metals and products ,. . . . . 

fabricated metal products 

Machinery , . . , ............... 

Electrical equipment and communication 

Radio and TV receiving equipment 
Communication equipment & electronic 

Components 

Other electrical equipment . . 

Motor vehicles and motor vehicles 

equipment , ...... ........ 

Other transportation equipment ,,,,, 
Aircraft and missiles .............. ...... 

Professional and scientific instrument* , . . 

Scientific and mechanical measuring 
instruments ........... . , , . . 

Optical, surgical, photog r aphic, and 
Other instruments . T , , 



SIC code 



20 
22.23 
24.25 
26 
28 



281-82 
283 
284-89 



29.13 
30 
32 
33 



331 -32.3391 .3399 
333-36.3392 



V. 
35 
36.48 



365 



366.67.48 
361-64,369 



Other manufacturing industries' 
N'on manufacturing industries , , . 



DiitttbuOon by size of company 
fbjictf on number of employee^) 

less tnan 1.000 

1.000 to 4,999 , ...... ... ........... . 

5.000 to 9.999 

10.000 Or more , . , „ »►»..,,... 



37lj 
373-75.3791 
372.19 
38 



381.82 
383.87 



21.27.3U9 
07-12.14-1 7.41-47. 
49*67739.807391 



5 SIC codes 3391 and 3399 included in the nonferrous metals and prodt 

* Included in the other electrical equipment group. 

' for 1957 and 1958 include textiles and apparel; lumber, wood produc 



9 

ERIC 



85 



31 



for research and development, by industry and size of company: 1957-58 and 1963-72 



jOoHjfv in millions] 



J 1958 


1963 


1964 


1965 


1966 


S47S9 


57.270 


$7720 


5774O 


$6,332 


6 


VI 


1 


1 


3 




VI 






fit 




Vl 


O 


('J 










Cl 


C> 


126 


234 


202 


191 


188 


110 


146 


140 


147 


158 


2 


9 


« 


t'l 


Cl 


14 


79 


_ Cl_ 


ft 




12 


21 


61 


48 


18 


21 




23 




19 


i*i 


3 


4 


3 


3 


14 


10 


8 


8 




2 


2 


2 


1 


3 


12_ 


8 


6 


7 


_ J 


57 


24 


19 


15 


17 


343 


250 


246 


239 


286 


U37 


1.849 


1v873 


1,983 


2 201 


(*! 


ri 


t'l 


PJ 


C, 


615 


1.209 


1.259 


1.292 


1.428 


722 


640 


614 


691 


n 


296 


291 


J'* 


325 


344 


2.276 


4.261 


4.621 


4,499 


4724 


1)7 


81 




132 


145 


93 


16 


20 


22 


22 


44 


65 


_75 


110 


123 


134 


3 


4 


4 


I'l 




190 


229 


268 


367 


233 


194 


215 


224 


234 


! 2©2 


425 


432 


378 


38S 


'4,324 


6.651 


7,072 


7.138 


j 182 




I 7.530 



industry and si/e of company 



To* J 

Distribution by industry 

food jnd kindred products 

Textile* Jnd apparel , F . 

lumber, wood product*, and furniture 

Paper and allied product* 

Chemicals and allied product* ,« ..... 

Industrial chemical* 

Drug* and medicines 

Other chemical* 



Petroleum refining and extraction 

Rubber products , . , 

Stone, clay, and glass product* . . , 
Primary metal* „ . t _ ti 



Fer rou* metal* and product* 1 .... 

N'onferrou* metal* and product* ....... 

fabricated metal product* 
Machinery . . , .. , F 

flectrical equipment and communication 
Radio and TV receiving equipment 
Communication equipment & electronic 

Component* ....... 

Other electrical equipment . , . 

Motor vehicle* and motor vehicle* 
equipment ........ 

Other transportation equipment . . , . . , 

Aircraft and missiles * . . 

Professional and *Cienttftc instrument* , . 

Scientific and mechanical measuring 
instruments . . . . , , 

Optical, surgical, photographic, and 
Other instrument* 

Othef manufacturing Industrie* 7 

Non manufacturing Industrie* . . 



Distribution by urc of cnmpjny 
{baa! on flUmbcr of employers} 
les* than 1,000 . , 
1^000 to 4,999 . . .... 

5.000 to 9,999 
10.000 or more 



SIC code 



20 
22.23 
24.25 
26 
28 



281-82 
283 
284.69 

29,13 
30 
32 
33 

331-32,3391,3399 
333-36,3392 



34 

35 
36.48 



365 



366-67.48 
361-64.369 



373- 



3711 
•75.379) 
372.19 
38 



381 Jb2 
383-87 



21,2731,39 
07-12.14-17.41.47. 
49-67,739.807,891 



1967 
$8,36? 



2 
V) 
Cl 
V) 
210 



181 

PI 

J!i 

16 

22 
2 
8 

1 

6 



13 

322 
2.2% 



Cl 

1,495 
V) 



360 

4.531 
189 



37 
152 



387 



228 
351 
251 

7,536 



CJ 
199 



$8,451 



173 

V) 
Jl 

34 
22 
3 
9 

1 



18 
337 
2,345 



Cl 



1,538 
C, 



372 

4,544 
234 



199 



CI 
431 



f 1 ) 
Cl 
299 
7.662 



V) 
192 



1970 



57779 



166 

I 'J 
Jl 

10 
27 
1 

10 

2 
9 



8 

259 
2.412 



C) 



1,579 
CJ 



4,554 
238 



32 
206 



Cl 
448 



Cl 
Cl 
257 
7.525 



180 



160 
11 
Cl 



6 
239 
2.261 



f'J 



M83 

11 



306 

4X132 
204 



29 
175 



Cl 
400 



355 
412 
211 

6.801 



CI 
C) 
184 



162 

Vi 
Cj 



11 

291 
2.302 



Vi 

1,546 

CJ 



3,900 
172 



21 
151 



318 

367 
214 

6766 



* SlC code* 3391 and 3399 included in the nonferrou* metals and products group for 1957 to 1965, 

* Included in the other electrical equipment group 

' for 1957 ami 1958 include t<-«iie* and apparel, lumber, vsood products, and furniture, and nonmanufactur.ng industries, 




31 



66 



Table B-8.— Federal funds for research and development, by industry and selected 
company size group: 1971 and 1972 



JDolIjrs in millions) 



industry 


SIC code 


1971 


1972 


_2If — 


Companies with total 
employment of— 


Total 


Companies with total 
employment of — 


5.000 to 
9.999 


10.000 or 
more 


5.000 to 
9.999 


10.000 or 
more 


Total . . . . 




$7.666 


$^4 


46766 


$8,090 


S226 


57,187 


..... 


" — 








food and kindred product* - - . 


20 


2 




1 


1 




1 


Textrlcs Jnd jppjrcl , . . 


22,23 


1 






1 






lumber, wood products, Jnd 
















furniture « 


24,25 


PI 






PI 






Paper and allied products . . . , 


26 


pi 




PI 


Pi 




PI 


Chemicals and allied products 


28 


184 


2 


176 


196 


2 


187 


Industrial chemicals , . . , 


281-82 


162 




162 


175 




175 


Drugs and medicines 


28? 


Pi 


2 


PI 


PI 


2 


t'l 


Other chemicals . 


284-89 


V) 




pi 


t'l 




t'l 


Petroleum refining and extraction 


29,13 


17 




17 


15 




15 


Rubber product* 


30 


19 


PI 


pi 


32 


Pi 


P) 


Stone* clay* and glass products . . 


32 


3 


1 


2 


3 




2 


Primjry metals 


33 


6 


Pi 


f'l 


12 


Pi 


PI 


ferrous metals and products 


33V32.3391J399 


2 


f'l 


I'l 


2 


PI 




Nonferrout metals and products 


333-J6J392 


4 




Pi 


10 




PI 


fabricated metal products - 


34 


11 


Pi 


i'i 


11 


t'l 


PI 


Machinery . . , 


35 


291 


PJ 


pi 


339 


Pi 


PI 


{le^trical equipment and 
















communication ... 


36.48 


2.302 


115 


2.120 


2.504 


102 


2,333 


Radio and TV receiving equipment 


365 


PI 




PI 


PI 




PI 


Electronic components . , . , 


36?1 














Communication equipment & 




1.546 


Pi 


t'l 


1.699 


PJ 


PI 


communication ,,. ,. 


366.48/ 














Other electrical equipment 


361-64,369 


PI 


Pi 


PI 


t'l 


t'l 


PI 


Motor vehicles and mo\of vehicles 
















equipment , . . 
Other transportation equipment 


37,1 
373-75J79) 


301 


PI 


PI 


303 


PI 


P! 


Aircraft and missile* . , - - 


372.19 


3.900 


71 


3777 


4.068 


91 


3,923 


Professional and «rentifrc instruments 


38 


172 


16 


67 


168 


19 


64 


Scientific and mechanical measuring 

instrument* 
Optical, surgical, photographic, and 

other instruments .... . , 

Other manufacturing industries 
Nonmanufacturing industries 


381-82 
383-87 


21 
151 


PI 
Pi 


PI 
PI 


24 
144 


Pi 
PI 


t'l 

Pj 


2IJ7.31.39 
07-12.14-17.41-47. 
49-67739,807 J591 


{') 
452 




PI 
PI 


Pi 
432 




P! 
Pi 



1 Not separately available but included in total. 
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Table B-9.-Federal funds for research and development by selected industry and agency: 1963-72 

(Dollars in millions) 



Industry 



Total 



Chemicals and allied products . 

Machinery 

Electrical equipment and 

communication 

Motor vehicles and other transportation 

equipment . . . . 

Aircraft and missiles 

Other industries 



Total 

Chemicals and allied products 

Machinery ................. 

Electrical equipment and 

communication 

Motor vehicles and other transportation 

equipment 

Aircraft and missiles 

Other industries 



Total mmm 

Chemicals and allied products 

Machinery ............. ....... 

Electrical equipment and 

communication 

Motor vehicles and other transportation 

equipment ...... ..... 

Aircraft and missiles 

Oiher industries .... 



SIC code 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


19/0 


T 

1 1971 


i 

11972 






Total Federal 










$7,270 


$7720 


$7740 


$8332 


$8365 


$8,560 




$7779 


$7,666 


$8,090 


28 

35 


234 
250 


202 
246 


191 

239 


188 
286 


210 
322 


199 

337 


192 
259 


180 
239 


164 
291 


196 
339 


36,48 


1,849 


1,873 


1,983 


2,201 


2796 


2345 


2,412 


2761 


2,302 


2,504 


371373-75379 
372,19 


291 
4,261 
385 


322 
4,621 
465 


325 
4.499 
518 


344 
4724 
604 


360 
4,531 
669 


372 
4.544 
769 


4,554 
771 


-JUO 

4,032 
759 


Jul 
3,900 
688 


303 
4,068 
679 








DOD 












$4700 


$4,192 


$3,808 


$4,241 


$5,144 


$5,427 


$5,688 


$5321 


$5,315 


$5,872 


28 
35 


i % ) 
148 


104 
132 


63 
147 


53 
227 


64 

223 


64 
173 


49 
150 


35 
181 


40 
164 


51 
232 


36,48 


1.200 


1,120 


1,130 


132 


1,437 


1336 


1,614 


1.520 


1331 


1739 


371,373-75.379 
372.19 


C ? ) 
2700 

m 


194 

2,389 
i42 


221 
2,006 
262 


229 
2,239 
290 


261 
2745 
419 


271 
2,822 
508 


244 
3,083 
538 


274 
2301 
541 


249 
2365 
446 


238 
3,153 
458 








NAS 


A 












$1,800 


$2725 


$3,166 


$3,233 


u.:no 


$2311 


$1,868 


$1,421 


$1391 


$1,178 


28 
35 


V) 
V) 


2 
91 


1 

101 


1 

129 


2 

79 


5 
94 


5 

72 


1 

70 


3 
71 


1 

70 


36,48 


300 


264 


468 


497 


404 


431 


343 


281 


310 


276 


371.373-75,379 
372.19 


(') 
1.400 

V) 


120 
2,084 
165 


98 
2,340 
163 


97 
231 
220 


87 
1,595 
138 


82 
1354 
145 


33 
1,298 
119 


33 
966 
70 


48 
911 
48 


59 
725 
48 



1 Noi urp4fiich naUblr but inf !ud«J in wu\ 
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Table B-10.— Company funds for research and development, by industry and size of company: 

1957-58 and 197S-72 1 



Industry and utv of company 


SlC code 


1957 


1958 


1963 


1964 


1965 


1966 


TOUl , . , . . 




$3,396 


$3,630 


$5,360 


$5,792 


$6,445 _ 


$7,216 


Distribution by ituh%tiy 
















*VhJ and kind/ed products 


20 


74 


77 


11 


143 


156 


161 


Tellies and apparel .... ....... ... 


22.23 


14 


20 


28 


n 


f>> 


11 


lumber, wood products ?nti furmtu re . . 


24.25 


14 


12 


{») 


VI 


11 


12 


Paper and a'lied products 


26 


35 


42 


69 


77 


93 


(') 


Chemicals and allied product* 


26 


616 


666 


1.004 


1.062 


1.165 


^JL219 


Industrial chemicals . . .... 


281-82 


423 


44} 


662 


T25 


761 


760 


Drugs and medicines , . „ . . 


28) 


104 


126 


207 




Vi 


11 


Other chemicals 


284-89 


89 


97 


135 


V) 


V) 


V) 


Peli oleum refining and extraction 


29.13 


200 


234 


296 


332 


349 


353 


Rubber products ........ 


30 


70 


68 


111 


124 


140 


149 


Stone, cfav, and glass product* - 


32 


V) 


11 


97 


105 


109 


114 


Fnmarv mc»k 


33 


103 


117 


174 


166 


205 


224 


Ferrous merals and products* 


331-32.3391,3399 


63 


;c 


105 


114 


127 


136 


Nonferrous metals and products 


333-36,3392 


40 


39 


69 


72 


78 


88 


Fabricated metal products . . . . 


— . — - 

34 


— — 
97 


105 


„ — 

129 


— — — 
129 


129 


137 




a> 




438 


709 






931 


Clectrical equipment and communication 


36.48 


608 


632 


',017 


1,399 


1,217 


1,426 


RJok) and IV receiving equipment 


365 


1*1 


1*1 


|l| 


ft) 


1*1 


11 


Electronic components . 
Communication equipment & 


367t 


230 


25) 


564 


61 3 


697 


821 


communication ... 


366.48 J 














Other electrical equipment , 


36V64.369 


378 


379 


453 


486 


520 




jviotor vehicles a no motor vehicles 
















equipment 

Other transportation equipment 


3711 
J73-75.J79) 


517 


560 


799 


860 


905 


1.000 


Airciaft and missiles 


}' I. 17 


299 




452 


457 


649 


802 


Piofessional and scientific instruments 


3P 


140 


157 


202 


236 


271 


323 


Scientific and mechanical measur ;*g 
















instruments . . . - . . 


381*82 


59 


63 


53 


54 


58 


65 


Optical, surgical, photographic, and 
















other instruments 


383-37 


jn 


94 


149 


182 




258 


Gthc.* manufacturing industries . - 


:*J7 31.39 


19 


39 


52 


61 


67 


11 


honmanuf icturmg industries . . 


07'1 2.14-1 7.41-47, 




55 


85 


90 


116 


130 




49*67.739,807,891 














tjiilrtbvtoo by sr/e of company 
















(bated nn m»mrw of emp/i)yee»j 
















less than 1.000 




375 


299 


425 


417 


435 


387 


1,00010 4.999 . 




•406 


M40 


596 


602 


579 


657 


5.000 to 9,999 

10.000 or more . . . . , 




'2.615 


'2.891 


4.338 


4773 


S.431 


5.561 



1 See table 1. ^ Mnotc 1, 

1 Estimated by the National Science Foundation 

* Not separately available but included in total. 



Industry and si/e ol company 
Total . . ... ■ . 

Diyutbuiion by ituttntfy 
food and kindred products .......... 

Textiles and apparel ........ , , 

lumber, wood products, and furniture 
Paper and allied products , . ...... 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines . ... *.* 

Other chemicals ... 

Petroleum refining and extraction 
Rubber products . 
Stone, clay, and glats products . . . 
Ptimity metals . .... . . - 

Ferrous metals and products* 

Nonferrous metals and products 



Fabricated metal products 

Machinery . , , , * . . 

Electrical equipment and communication 

Radw and IV receiving equipment 

Electronic components ... 

Communication equipment & 

communication 

Other electrical equipment 

Motor vehicles and motor vehicles 
equipment . , . . . . . . , . . , 

Other transportation equipment 

Aircraft and missiles - . - ^ 

Professional and scientific instrument* 

Scientific and mechanical measuring 
instruments ...... 

Optical, surgical, photographic, and 
other instruments , , r. 

Other manufacturing industues ...... 

Nonmanufactuting industries 

On t 1 tlwt ton by iue M cumpmy 
(hiMHt on number o/ employees) 

lew than 1.000 

1XX»to4,999 ... ... . 

S,000 to 9,999...... . 

10,000 or more * 



SlC code 



20 
22.23 
24.25 

26 

28 

281-82 
283 
284-89 



29,13 
30 
32 
33 



331-32,3391.3399 
333-36,3392 



34 

3 C 
36,48 



365 
367) 



366.48J 
361-64,369 



371) 
373-75 ,379) 
372.19 
38 

381-82 
383-87 



21.27,11,39 
f~'l2 A 4-17.41. 47, 
49-67,739,807,891 



* SlC code* 3391 and 3399 included in the nonferrous metals and products: 

* Included in the other electrical equipment group. 



any funds fc esearch and development, by industry and size of company: 
1957-58 and 1973-72 1 



55.360 



Vl 
28 

v\ 

69 

662 
207 
135 



296 
111 
97 
174 



105 

69 



129 

709 
1.01/ 

564 
453 



452 

202 



53 
149 



52 
85 



425 
5% 



4J38 



1964 _ 
55792 



143 

CI 
77 
1.082 

725 

H 



332 
124 
105 
186 



114 

72 



129 
769 
1j099 

i*i 

613 

486 



457 
236 



54 
182 



417 

602 



4773 



1965 



56.445 



156 

P) 

vi 

93 
1.165 

761 
PI 
Vi 



349 
140 
109 
205 



127 

78 



129 
826 
1.217_ 

V) 

697 

520 



649 
271 



58 



213 



67 
116 



435 

579 



5.4)1 



J966 

57,216 



161 

« 

12 
PI 
U19 

760 
Pi 



353 
149 
114 
224 



136 

83 



137 
911 

M2C 

Pi 
821 



802 
323 



65 
258 



130 



387 
657 

5,561 



Industry and ti/e of company 


SfCcode 


1967 


1%8 


1969 


1970 


1971 


1972 


Tout .... .... 




$8,020 


58,869 


59,867 


510,283 


510,643 


511347 


Oistnbuiion by ttulUitty 
















food 4nd kindred product , , 


20 


181 


185 


204 


232 


244 


257 




22,23 


P) 


< J 


V) 


V) 


59 


61 


Lumber, vsood products, and furniture , , 


24.25 


12 


19 


15 


48 


V) 


Pi 


Paper and allied products 


26 


123 


PI 


fij 


Vi 


V) 


PI 




28 


1.297 


1.389 


1.467 


1.586 


1.635 


1713 


Industrial cbcmk jIs ........ 


28:-82 


785 


812 


847 


880 


858 


870 


Drugs and medicines ,,,,,„*, - ,„„. . 


283 


PI 


V) 


VI 


PI 


PI 


PJ 


Other chemicals . * - - . * 


284-89 


PI 


PI 




PI 




r»i 


Petroleum refining and extraction 


29,13 


355 


403 


457 


493* 


488 


458 


Rubber product* ........ . 


30 


160 


183 


190 


198 


211 


231 


Stone, clay, and glass products . . , 


32 


134 


139 


158 


155 


Y*2 


164 


Primary metals . , , . , , . . , 


33 


234 


241 


247 


265 


266 


252 


ferrous metals and products* . , 


331-32.3391.3399 


134 


134 


135 


148 


142 


135 


Nonferrous metals and products 


333-36.3392 


100 


106 


112 


117 


124 


116 






















151 


165 


174 


194 


222 


230 




35 


1.004 


140 


1.277 


1-410 


1.482 


1J625 


Electrical equipment and communication 


J6.48 


1.571 


1760 


1.985 


2.091 


2,232 


2,442 


Radio and TV receiving equipment , 


365 


V) 


f'l 


O 


V) 


PI 


V) 




367* 














Communication equipment & 




930 


1.000 


1,134 


U53 


U34 


1,474 


Communication r.,,,,, ... 


366.48/ 














v/ihC* v«vvHI*"i v*|ltl|JIIIvJ It . d . . 


361-64.369 


Pi 




PI 


Pi 


PI 


PI 


Molur vehicles and motor vt-hides 


















371 I 


994 


1,119 


1.274 


1,274 


1,455 


1,679 


Other transportation equipment . 


373-75.379} 




Aircraft and missiles . 


372,19 


1.138 


U32 


1.355 


U13 


l.r* 


945 


Professional and scientific ptv«ruments . - 


38 


353 


426 


496 


541 


-.- 5 !dn 


636 


Scientific and mechanical measuring 


















381-82 


67 


77 


77 


89 


89 


99 


Optical, surgical, photographic, and 
















otht. instruments 


383-87 


286 


349 


419 


452 


483 


537 


Other manufacturing industries ... .. 


21.27.31.39 


88 




PI 


PI 


Vi 


f'l 


Nonrvwinufacturing tndustrres 


07.12,14.17.41.47. 


172 


172 


207 


225 


252 


278 




49-67739.807.891 














Dntnbuuon fey si'/e of company 
















{bater/ on number af emphiyrps} 
















less than IjOOO 




459 


(') 


PI 


549 


565 


586 


1,000 to 4.999 






VI 


Pi 


821 


828 


897 


5.000 to 9.999 




642 


661 


775 


884 


956 


1.012 


10.000 or more . - - 




6.254 


7.118 


7.909 


8X129 


8.297 


8.852 



* SIC codes 3391 and 3399 included m the nonferrous metals and products gioup for 1957* 1965. 
' Included in the olher electrical equipment group. 
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Table B-11.— Company funds for research and development, by industry 
and selected company size group: 1971 and 1972 



[Dolfjf * in million* > 



Industry 



Total 



food And kindred product* 
Textile* and apparel . „ . , 
Lumber, stood products And 

furniture . , yi , „ 

Paper and Allied products 
Chemicals and allied products 

industrial chemicals , . , , 
Drugs and mcdicinei „ 
Other chemtcals , 



Petroleum refining and extraction - . 
Rubber products ■ 
Stone, clay, and glass products . , 
Primary metals , . 

ferrous metal* and producn . 
Nonterrous metals and ptoduai , 

fabricated metal products 

Machinery ....... ........ 

Clectrical equipment and 
communication , 

'cadio and TV receiving equipment 
Electronic components 
Co mm L.t-c j lion equipment & 
Communication , , 
Other electrical equipment 

Motor \ chicle* and motor vehicles 

equipment , 
Other transport jtion equipment 
Aircraft and mrssiles 
Professional and scientific instruments 
Scientific and mechanical measuring 

instruments .» . „ . 
Optical, surgical, photographic, and 
other instrument) 

Other manufacturing industries 
Nonmanufacturing industries . . 



' Not separately available but included in total, 




Table B-12.— Company-financed researc 
outside organizations, by industry, an 

1971 and 

(Dollars in mi 

_ Industry and size of company 

Total . 

Distribution by industry 

Food and kindred products ........ 

Textiles and apparel 

lumber, wood products, and furniture 

Paper and allied products 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines 

Other chemicals . . , 

Petroleum refining and extraction 

Rubber products 

Stone, clay, and glass products 

Primary metals 

Ferrous metals and products 

Nonferrous metals and products . 

Fabricated metal products 

Machinery 

Electrical equipment and communication 

Radio and TV receiving equipment 

Electronic components 

Communication equipment & 

communication , 

Other electrical equipment 

Motor vehicles and motor vehicles 

equipment , 

Oth<*r transportation equipment 

Aircraft and missiles . , . . 

Professional and scientific instruments 

Scientific and mechanical measuring 
instruments 

Optical, surgical, photographic, and 
other instruments 

Other manufacturing industries . . 

Nonmanufacturing industries 

Distribution by size of company 
(Based on number of employees) 

5.000 to 9.999 

10,000 or more 

1 Not separately available hut included in total 
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n 



35 



7A 



id development, by industry 
i: 1971 and 1972 





1972 


irties wtth rowl 




Companies with loui 


hymcnt of— 




employment of— 


IO 


10.000 or 




5,000 ro 


10.000 of 




mow 


T0?«j! 


9,999 


more 


1956 




Si 1.347 


SlJ0i2 


S8.8S2 


26 


163 


257 


28 


172 


6 


38 


61 


5 


41 




22 


fit 


7 


24 


12 




i'l 


13 


11 


303 


1.060 


1713 


324 


1,0% 


39 


746 


870 


41 


748 


202 


l»l 


ri 


219 


11 


62 


(') 




64 


(1 


20 


446 


458 


21 


416 


I'J 




231 


VI 


<'J 


24 


in 


164 


23 


US 


0 


<'l 


252 


I'l 


11 


ct 


« f l 


135 


I'J 


I'J 


i t i 




116 


Vl 




VI 




230 


V) 


I'l 


Vi 


Pi 


1.625 


Vi 


I'J 


182 


1356 


2,442 


T86 


2.044 




i 5 J 


I'J 


I'J 


I'l 




f'J 


1.474 


11 


11 


Si 


_ ij_ 


I 1 * 


i'J 


_ l M 


o 


f*i 


U79 


I'I 


I'J 


40 


915 




47 


*- 847 


!30 




636 


134 


409 




fi 


99 


i'J 


in 




*** 


537 


I'J 


i*i 


17 




! f l 


16 


i*i 


8 




. 7 /8 


10 


n 



Table B-12.— Company-financed research and development contracted to 
outside organizations, by industry, and selected company size group: 

1971 and 1972 

(Dollars in millions) 



Industry and size of company 



Total 



Distribution by industry 

Food and kindred products 

Textiles and apparel 

Lumber, wood products, and furniture 

Paper and allied products 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines 

Other chemicals 



Petroleum refining and extraction 

Rubber products ... 

Stone, clay, and glass products 

Primary metals 

Ferrous metals and products 

Nonferrous metals and products 



Fabricated metal products . , . . 

Machinery 

Electricnl equipment and communication 

Radio and TV receiving equipment . . . 

Electronic components 

Communication equipment & 

communication 

Other electrical equipment 



Motor vehicles and motor vehicles 

equipment 

Other transportation equipment 

Aircraft and missiles 

Professional and scientific instruments . 

Scientific and mechanical measuring 
instruments 

Optical, surgical, photographic, and 
other instruments 



Other manufacturing industries 
Nonmanufacturing industries . . 



Distribution by size of company 
(Based on number of employees) 

5,000 to 9.999 

10.000 or more 



SIC code 



20 
22.23 
24.25 
26 
28 



281-82 
283 
284-89 



29,13 
30 
32 
33 



331-323391.3399 
333-36.3392 



34 
35 
36.48 



366.58] 
361-64.369 



371* 

373-75,379] 
372.19 
38 



381-82 
383-87 



21,27,31,39 
07-12.14-17.41-47, 
49-67,739,807,891 



1971 



$190 



_56 

11 
37 
8 



1 
15 
30 



1 
10 



5 

17 



33 
106 



1972 



' Not \rp4t4ieh available l>u! included m tou\ 




35 



79 



Tahle B-13.— Companies with 1,000 or more employees 1 contracting research and development 
to outside organizations, by industry and size of company: 1972 









Compa 


nies with total employment of — 










1.000 or more 


1,000 to 4.999 


5.000 to 9.999 


10,000 or more 








Contracting 




Contracting 




Contracting 




Contracting 


industry 


SIC code 


Total 


outside 


Total 


outside 


Total 


outside 


Total 


outside 


Total 




1,175 


423 


661 


176 


213 


85 


301 


162 




on 


105 


44 


55 


19 


20 


9 


30 


16 




OO 00 

11,15 


62 


11 


30 


5 


10 


1 


22 


5 


Lumber, wood products, and furniture 


2425 


33 


9 


24 


5 


5 


2 


4 


2 


Paper and allied products 


26 


49 


23 


20 


5 


12 


6 


17 


12 


Chemicals and allied products 


28 


104 


62 


53 


25 


22 


16 


29 


21 




281-82 


39 


21 


16 


7 


5 


2 


18 


oo 




283 


26 


20 


11 


6 


9 


8 


6 


6 


Other chemicals 


284-89 


39 


21 


26 


12 


8 


6 


5 


3 




29.13 


26 


18 


6 


4 


5 


1 


15 


13 




30 


35 


9 


23 


1 


6 


5 


6 


3 




32 


34 


17 


17 


5 


7 


3 


10 


9 


Primary metals • 


33 


75 


24 


42 


12 


12 


2 


21 


10 




001.00 O0Q1 00QQ 


Ad 

49 


lb 




Oft 
IU 


IU 




10 


A 


Non ferrous metals and products ...... 


333-36.3392 


26 


8 


15 


1 


Z, 






o 




.?*» 


69 


21 


48 


11 


11 


5 


10 


5 




0C 


155 


40 


102 


22 


25 


6 


28 


12 


Electrical equipment and communication . . 


OH AQ 


138 


39 


80 


13 


20 


7 


38 


14 


Radio and TV receiving equipment . . . 


365 


9 




6 




1 




2 




















36/ 


! 62 
















Communication equipment & 




62 


11 


30 


3 


10 


2 


22 


c 

D 




ICC AQ 


J 
















Other electrical equipment ... , 


OC"l CA OCQ 


67 


28 


44 


15 


9 


5 


14 


8 


Motor vehicles and motor vehicles 






















J/1 


^ 49 


15 


22 


4 


13 


5 


14 


6 


Other transportation equipment 


373-75,379 




















372.19 


45 


11 


15 


2 


12 


3 


18 


6 


Professional and scientific instruments 


38 


58 


16 


37 


9 


12 


3 


9 


4 


Scientific and mechanical measuring 






















381-82 


27 


9 


20 


5 


5 


3 


2 


1 


Optical, surgical, photographic, and other 






















383-87 


31 


7 


17 


4 


7 




7 


3 




21,27,3139 


74 


31 


50 


15 


12 


5 


12 


11 




07-12.14-17.41-47. 


















49-67,739,807,85? 


64 


33 


37 


14 


9 


6 


18 


13 



f DjU no! jvjiUbfe iot cofnjMnH* *ith leu than 1j0dO employee*. 



9 

ERJC 



36 

73 



Table B-14.— R&D-performing companies in manufacturing and 
nonmanufacturing industries, by size of company: 1972 





Number of companiM 


Size of company 
(based on number of employees) 


Total 


Manufac- 
turing 
industries 


Nonmanu- 
facturing 






11.175 




fit 


less than 1,000 


2 10,000 
661 
213 
301 


m 

624 
204 
283 




H 
37 


1.000 to 4,999 




5,000 to 9.999 




10,000 or more 




9 
18 







('} Not itpiuiety MtUbk but included m itftl 

(•IThH ttunuie repf«<rm* ihc tmdpom% of 4 range from 6j000 10 14.000 



and 
ompany: 1972 

of companies 



Manufac- 
turing 
.industries 



JIL 



W 

624 
204 
283 



Nonmanu- 
facturing 
Jndustrfes 



H 
37 
9 
18 



Table B-15.- R&I^perfofming companies with 1,000 or more employees,* 
by size of company and R&D program: 1972 



Size of company 
(based on number of employees) 
Total 




Size of R&D orocram fthnn«nH< „f *Htant 


Total 


less than 
$200 


$200— 
$999 


1,000— 
$9,999 


$10,000— 
$99,99* 


$100,000 
or more 


1,000 to 4,999 

5,000 to 9,999 

10,000 or more 


1,175 
661 
213 
301 


174 
148 
19 
7 


326 
257 
40 
29 


480 
236 
120 
124 


163 
20 
33 

110 


32 

1 
31 



' Oib not jvjiIjWc lot compjmo with t«i ihin 1 J00 employee!. 



9 

ERIC 



37 



75 



Table B-16.— R&D-perf orming manufacturing companies with 5,000 or 
more employees, 1 by industry and percent change in 
R&D funds: 1971-72 



Industry 

Total .. 

Food and kindred products , 

Textiles and apparel 

Lumber, wood products, and furniture 

Paper and allied products 

Chemicals and allied products 

industrial chemicals 

Drugs and medicines 

Other chemicals 

Peti oleum refining and extraction 

Rubber products , 

Stone, clay, and glass products 

Primary metals . 

Ferrous metals and products 

No n ferrous metals and products , 

Fabricated metal products 

Machinery .... , 

Electrical equipment and communication 

Radio and TV receiving equipment 

Electronic components 

Communication equipment & 

communication 

Other electrical equipment 

Motor vehicles and motor vehicles equipment 

Other transportation equipment 

Aircraft and missiles , , 

Professional and scientific instruments 

Scientific and mechanical measuring 
instruments 

Optical, surgical, photographic, and oihcr 
instruments 

Other manufacturing industries . . . 



SIC code 



Total 



10 percent 
or more 
increase 



10 percent 
or more 
decrease 



20 
22,23 
243 
26 
28 



261-82 
283 
284-89 



29.13 
30 
32 

34 



331-32,33913395 
333-36.3392 



34 
35 
36.48 



365 
367 

366.48 
361-64,369 



371 j 
373-75,379) 
372.19 
38 



381-82 
383-87 



487 



50 
32 
9 
29 
51 



23 
15 
13 



20 
12 
17 
33 



22 
11 



21 

53 
58 



32 



23 



27 

30 
21 



7 
14 



150 



11 

7 
3 
9 
16 



3 
22 
22 



16 



13 

7 



74 



3 
10 



4 
9 
10 



21.27.3139 



24 



1 Mjnutafufiflg tofttfwfljf* wlh 5.000 of mofe employee* are <k«ifced 
mfo ihov ifK/cM*ifig 10 peficftf oi more, ihote de««*iftg to pertefti oi 
more at ihote {hanging Ie*t than to prtt?nt bated on iheit t)i*o ai 
thing? fat total RAD fundi bet*v*en isn jod t972 



9 

ERIC 



38 

76 



Table 8-17.— Percent of total, Federal, and company funds of R&D-performing 
companies ranked by size of R&D program: 1963-72 



Companies ranked, by 
size of R&D program 
(based on total R&D 
funds)* 



First 4 . 
First 8 . , 
First 20 . 
First 40 , 
First 100 
First 200 
First 300 



First 4 
First 8 . , 
First 20 . 
First 40 . 
First 100 
First 200 
First 300 



First 4 . 
First 8 . 
First 20 
F;r:t 40 . 
First 100 
First 200 
First 300 



1963 



1964 



1965 



1966 



1967 



1968 



1969 



1970 



1971 



28 
46 
71 
86 
95 
97 
98 



12 
20 
37 
48 
64 
76 
82 



15 
19 
58 
49 
65 
77 
83 



Percent of total R&D iund$ 



21 


22 


21 


22 


22 


21 


19 


16 


35 


35 


35 


36 


35 


35 


34 


31 


56 


57 


57 


57 


57 


57 


56 


54 


70 


70 


70 


71 


70 


70 


68 


65 


82 


82 


82 


82 


82 


82 


80 


77 


88 


89 


89 


89 


89 


89 


88 


85 


91 


92 


92 


92 


92 


92 


91 


89 



Percent of Federal R&D funds 



Percent of company R&D funds 



14 
21 
28 
51 
67 
78 
84 



12 
26 
39 
50 
67 
79 
85 



1 Company w<rf* Mftkcd tnd»«iv*lh for * M ,„ THe**fofi*, ptttkuht 
company co-ip#»ing the */c group* mjy h**? dunged from vett to % eif 



9 
27 
41 
52 
68 
79 
85 



9 
28 
43 
53 
70 
81 
87 



16 
27 
43 
53 
70 
81 
86 



19 
28 
41 
51 
67 
78 
84 



19 
33 
54 
65 
78 
85 
90 



27 


28 


31 


34 


33 


22 


13 


18 


47 


47 


45 


43 


43. 


43 


34 


38 


71 


73 


73 


73 


73 


70 


71 


72 


87 


86 


89 


88 


88 


85 


83 


84_ 


95 


95 


95 


95 


96 


93 


91 


90 


97 


97 


98 


98 


98 


96 


94 


93 


99 


99 


99 


99 


99 


97 


95 


96 



20 
30 
41 
51 
68 
79 
84 



1972 



19 
34 
54 
65 
78 
85 
90 



18 
39 
70 
83 
91 
94 
96 



20 
31 
43 
52 
68 
79 
84 



ERLC 



39 



77 



Table B-18.— Percent of net sales and employment of R&D-performing 
companies ranked by size of R&D program: 1963-72 



Companies ranked by 
size of R&D program 
(based on total R&D 
funds)' 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


1970 


1971 


1972 




Percent of net sales 




8 


8 


8 


8 


4 


4 


7 


6 


7 


7 




10 


10 


11 


11 


11 


11 


10 


11 


12 


13 


First 20 


18 


18 


19 


19 


19 


21 


17 


16 


17 


18 




25 


25 


27 


25 


28 


27 


25 


24 


25 


25 


First 100 


41 


41 


43 


45 


42 


44 


39 


38 


39 


39 


First 200 


54 


54 


55 


58 


55 


59 


51 


51 


52 


52 


First 300 


62 


63 


65 


68 


67 


68 


63 


60 


60 


60 




Percent of employment 


First 4 


8 


7 


9 


9 


5 


5 


8 


7 


8 


7 


First 8 - 


12 


12 


13 


13 


12 


12 


12 


13 


13 


13 


First 20 


20 


21 


21 


21 


21 


22 


19 


19 


20 


19 


First 40 


27 


28 


28 


28 


29 


29 


27 


27 


27 


27 


First 100 


41 


41 


42 


43 


43 


43 


40 


39 


39 


39 


Firs* 200 


52 


54 


54 


54 


54 


56 


51 


50 


SO 


50 


First 300 


60 


62 


63 


63 


64 


65 


61 


59 


58 


58 



1 Compjnt* Wf rirked indraduaJfy for f«h year, Therefore, pifUtalit 
Compan«rt cpmpminjj the we groups may have chjngrd ft am }cit to year. 



9 

ERJC 



40 

78 



Table B-19.— Percent of total and Federal R&D funds and of net sales of R&D-performtng 
companies ranked by size of R&D programs, by industry: 1972 



Industry __ 

Total 

Food and kindred products 

Textiles and apparel . 

Lumber, wood products, and furniture 

Paper and allied products . . . , . „ 

Chemicals and allied products 

Industrial chemicals . . . 

Drugs and medicines . , 

Other chemicals 

Petroleum refining and extraction 

Rubber products 

Stone, clay, and glass products 

Primary metals , . . , 

Ferrous metals and products 

Nonferrous metals and products 

Fabricated metal products 

Machinery 

Electrical equipment and communication , 

Radio and TV receiving equipment , 

Electronic components 

Communication equipment & communication 

Other electrical equipment 

Motor vehicles and motor vehicles equipment ..... 

Other transportation equipment 

Aircraft and missiles 

Professional and scientific instruments 

Scientific and mechanical measuring instruments 

Optical, surgical, photographic, and other instruments 

Other manufacturing industries 

Nonmanufacturing industries 



SIC code 



20 
22,23 
24,25 
26 
2U 



2B1-82 
283 
284-89 



29,13 
30 
32 
33 



331-32,3391,3399 
333-363392 



34 
35 
36,48 



366j 
361-64,369 



365 
3671 

5,48/ 



371 

373-7537! 
372,19 
38 



t 



381-82 
383-87 



21,27,31-39 
07-12,14-17,41-47, 
49-67,739,807,891 



Percent of total R&D funds 



First 4 
companies 



19 



28 
36 
51 
51 
32 



58 
42 
41 



51 

76 
63 
39 



First 8 
companies 



85 
58 
86 



92 

56 
62 



35 
73 



36 
22 



34 



43 
54 
63 
69 
45 



76 
64 
57 



76 
84 
76 
56 



70 
73 



46 

72 
71 

94 
75 
90 



% 

80 
73 



49 
85 



52 
32 



First 20 
companies 



54 



68 
77 
81 
88 
65 



92 
94 
74 



% 
94 
91 

76 



88 
92 



59 
81 



99 
92 
94 



Percent of Federal R&D fun< 



First 4 
companies 



99 

95 
85 



74 
96 



76 
49 



18 



27 
83 



81 

73 



82 
18 
97 



90 
73 
39 
71 

13 
91 



28 
83 
60 



100 
59 
99 



95 

56 

80 



87 
93 



96 
31 



First 8 
companies 




79 



41 



-Percent of total and Federal R&D funds and of net sales of R&D-performing 
companies ranked by size of R&D programs, by industry: 1972 



SIC code 



20 
22,23 
24,25 
26 
28 



281-82 
283 
284-89 



29,13 
30 
32 
33 



331-32,3391,3399 
333-36,3392 



34 
35 
36,48 



365 
36: 
366,48J 
361-64,369 



i 



5,379/ 



373-75 
372,19 
38 



381-82 
383-87 



21,27,31-39 
07-12.14-17,41-47, 
49-67,739,807,891 



Percent of total R&D funds 



First 4 
companies 



19 



28 
36 
51 
51 
32 



58 
42 
41 



51 
76 
63 
39 



55 
54 



35 
62 
56 



85 
58 
86 



92 

56 
62 



35 

73 



36 
22 



First 8 
companies 



34 



43 
54 
63 
69 
45 



76 
64 
57 



76 
84 
78 
56 



70 
73 



46 
72 
71 



94 

75 
90 



96 

80 
73 



49 
85 



52 
32 



First 20 
companies 



54 



68 
77 
81 
88 
65 



92 
94 
74 



96 
94 
91 
76 

88 
92 



59 
81 
88 

99 



92 
94 



99 

95 
85 



74 
96 



76 
49 



Percent of Federal R&D funds 



First 4 
companies 



18 



27 
83 



82 
18 

97 



90 
73 
39 
71 



28 
83 
60 



100 
59 
99 



95 

56 
80 



% 
31 



First 8 
companies 



38 



27 
83 



86 
88 



99 
42 

97 



94 

79 
70 
71 



13 
91 



48 
94 

77 



100 
76 
99 



98 

82 
89 



87 
94 



96 
42 



First 20 
companies 



70 



52 
83 
100 
100 
94 



100 



100 



100 

99 
70 
90 



Percent of net sales of all 
R&D-per forming companies 



First 4 
companies 



98 



90 
96 
% 



100 
95 
100 



100 

96 
94 

96 
100 



96 
54 



8 
28 
42 
21 
20 



First 8 J First 220c 
companies companies 



38 
27 
35 



39 
64 
37 
31 



50 
42 



25 
22 
33 

73 



78 

30 
32 



27 
43 



18 
10 



13 



19 
38 
52 
41 
26 



52 
51 
45 



65 
74 
54 
43 



61 
58 



32 
33 
47 



81 

49 
46 



42 
68 



44 

18 



ERLC 



41 



Table B~2(L— R&D-performing companies with 1,000 or more employees 1 and number with 
Federal R&D funds, by industry and size of company: 1972 



Industry 



SIC code 



Companies with total employment of— 



1,000 or more 



Total 



Federal 



1,000 to 4,999 



Total 



Federal 



5,000 to 9,999 



Total 



Federal 



10,000 or more 



Total 



Federal 



Total 



1,175 



Food and kindred products . . 

Textiles and apparel 

Lumber, wood products, and 

furniture 

Paper and allied products 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines 

Other chemicals 



20 
223 

24,25 
26 
28 



105 

62 

33 
49 
104 



281-82 
283 
284-89 



Petroleum refining and extraction . . 

Rubber products 

Stone, clay, and glass products 

Primary metals 

ferrous metals *nd products 

Non ferrous metals and products . - 

Fabricated metal products 

Machinery , 

Electrical equipment and 
communication 

Radio and TV receiving equipment 

Electronic components 

Communication equipment and 

communication 

Other electrical equipment 



29,13 
30 
32 
33 



331-32,3391,3399 
333-363392 



34 
35 

36,48 



69 
155 

138 



366, 
361-64369 



Motor vehicles and motor vehicles 
equipment 

Other transportation equipment 

Aircraft and missiles 

Professional and scientific 
instruments 

Scientific and mechanical measuring 
instruments 

Optical, surgical, photographic, and 
other instruments . . 



37l] 
1-75,379 
372,19 



38 



49 
45 
58 



381-82 
381-87 



27 
31 



Other manufacturing industries 
Nonmanufacturing industries .. 



21,273139 
07-12,14-17,41-47, 
49-67,739,807391 



246 



661 



73 



213 



55 
30 

24 
20 
53 



20 
10 

5 

12 

22 



16 
11 

26 



6 
23 
17 
42 



5 
6 
7 
12 



27 
15 



10 

2 



12 
23 

51 



48 
102 

80 



3 

10 
15 



11 

25 

20 



2 

37 
12 



6 
30 
44 



12 
3 



1 

10 

9 



14 
35 
21 



22 
15 
37 



13 
12 

12 



20 
17 



3 

16 



50 
37 



2 
14 



12 
9 



43 



301 



30 
22 

4 
17 

29 



18 
6 
5 



15 
6 
10 
21 



12 
9 



10 

28 

38 



2 
22 
14 



14 
18 
9 



12 
18 



1 Oi*i not .available for companies with Je« than 1,000 employees. 



9 

ERJC 



42 

81 




erJc 



82 



43 
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Table B.23— Distribution of R&D costs, by industry and type of cost: 1972 



Industry 



Tout 



Food and kindred products , 

Textiles and ippircl ,„,.„, 

lumber, wood ptoducti. and furniture 
Paper and allied product* ,..„., r „... 
Chemical* and allied product* . 

Industrial chemicals . , ♦ ♦ 

Dtu& and medicine'. ....... 

Other chemical* ,,,,, . „, 



Petroleum refining and extraction , . , 

Rubber products .... ... . 

Stone, clay, and glass product* ....... 

Primary metals 

ferrous rrtetih and products „,.,,«, 
Non ferrous metals and products 

fabricate J metal products ............ 

Machinery ... .... 

Electrical equipment and 
communication . * 

Radio and TV receiving equipment . 

electronic components , . r 

Communication equipment & 

communication 
Other electrical equipment , , ...... 

Motor vehicles and motor ve-icfes 

equipment 

Other transportation equipment . , 

Aircraft and mHsile* - 

Professional and scientific instruments 
Scientific and mechanical measuring 

instruments „ , 

Qp&A surgical, photographic, and 
other instruments , , ....... 



Other manufacturing industries . 
Non manufacturing industries 



SIC code 



Coverage 



20 
2223 
24,25 

26 
28 



281-82 
233 
284-89 

29,13 
30 
32 
33 



331-32.339U399 
333-36.3392 



365 
367 



366,48 
361-64 J69 



371 

373-75.379 
372.19 
. 38 



381*82 
383-87 



21.27.31,39 
07-12,14-17,41.47 
49-67739,807,891 



87 
85 
66 

91 

77 
69 
J5_ 
63 
86 



R&D 
costs 



$19,437 



2S8 
61 
51 
186 
_1.909 
1^45 
558 
306 

473 
263 
167 
264 



137 
126 



241 
1.964 



4,946 



79- 



54 
1719 



1,982 

5014 
804 



123 



680 



143 
711 



_Millk>m of dollars 



Wages 



Scientists 

and 
engineers 



Supporting 
personnel 



55.835 



28 



683 



3S2 
217 
114 

144 
64 

57 
85 



90 
664 



1.460 



ft 
916 
515 



526 

1,303 
255 



$3718 



13 



33 



231 



30 



49 
433 



896 



505 
380 



610 

651 
210 



28 



120 



Materials 

and 
supplie s 



S3 473 



40 
10 

1? 
49 
292 



170 
67 
55 

43 

39 
36 
39 
23 
16 



40 

258 



ft 
572 
275 



1.153 
125 



15 
110 



20 
144 



Other 
RAD 
costs 



S6.409 



67 
14 
4 
43 
554 



292 
185 
77 

198 

95 
39 
75 



34 
41 



62 
609 



1737 



1.178 
S49 



529 

1,907 
213 



35 
178 



36 
227 



' The coverage rat* h derrved by divid.ng R&D funds for which a Istribulion by typeW cost was reported by total 



R&O funds, including those for which a distribution was not reported. 
1 Data withheld because of high inputatron rate, 



i 



Industry 



Total 



food and kindred products * 

Textiles and apparel , 

lumber, wood products, *nd furniture - - 
Paper and allied products ........... 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicine* 

Other chemicals . 



Petroleum refining and extraction 

Rubber product* , 

Stone, day, and glass products 

ftimvy metals . ........ 

ferrous metals and products 
Nooferrous metals a; d products .... 

fabricated metal products 

Machinery 

Electrical equipment and 

communication ............ ....... 

Radio and TV receiving equipment . 

electronic components ....,,.». . , 

Communication equipment & 
communication 

Other electrical equipment ....... 

Motor vehicles and motor vehicles 

equipment 

Other transportation equipment ... 
Aircraft and missiles ...... ......... 

Professional and scientific in-:fi,mt?ftt* 
Scientific and mechaikal Treasuring 
instruments . ..... ....... 

Opjjcal, Wt^i\. pnotogwphic, and 
ol!'e ^instruments , 

Other manufacturing industries ........ 

H n .ianufa?f uii'g industries . . , 



SIC code 



20 

243 
' 26 
28 



281-82 
283 
284-89 



29.13 
30 
32 
33 



331-32.3391.3399 
333-36J392 



36,48 



365 
367 



'06.48 
-64,369 



371 

373-75 ,379 
372,19 
38 



381-82 



21,27.31,39* 



Covm 




4-12.14-1 7,41-47ir 



T 
5 




ibk: B,23— Distribution of R&D costs, by industry and type of cost: 1972 



Milltons oi dollars 





VV 














- 

Materials 


Other 


&D 


and 


Supporting 


and 


R&D 


OStS 


engineers 


personnel 


supplte* 


costs 


i19,437 


$5,83. 




53.473 


56/409 


258 


9; 


Si 


40 


67 


61 


2H 


V, 


10 


14 


51 


2* 


7 


12 


4 


156 


61 


33 


49 


43 


1.909 


6ft 


33C 


292 


554 


1jD45 


352 


231 


vo 


292 


558 


217 


85 


67 


185 


306 


114 


60 


55_ 


_ 77 


47J 


144 


83 


48 


193 


263 


64 


45 


39 


95 


167 


57 


35 


36 


39 


264 


85 


64 


39 


75 


137 


46 


34 


23 


34 


126 


39 


3*3 


16 


41 


241 


90 


45 


40 


62 


1.964 


664 


433 


258 


609 


4,946 


1/*60 


598 


651 


1737 


54 


W 


W 




1*1 


3.173 


918 


505 


572 


1,178 


J719 


515 


380 


275 


549 


1,932 


526 


610 


317 


529 


5,014 


1301 


651 


1,153 


1.907 


804 


255 


210 


125 


213 


123 


45 


25 


15 


35 


680 


210 


m 


110 


178 


14) 


54 


33 


20 


36* 


711 


220 


120 


-J 


227 



fufibyfiofl by tvpe^f tost was reported by total 




I 
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Industry 



Tout 



Food and kindred products 

Textiles ind appjr pJ 

lumber, wood products, and furniture 

Paper ar*d allied products . 

Chemicals and allied product* 

f nduitr i ji chemkaH 

Drugs and medicines 

Oiber 'ftemkals r ... 



Pet 'oleum refining and extraction 

Rubber products 

Stone, day. and glass prodtKH . . 

Primary metaH , . 

ferrous met *H and products * , , 
.Son ferrous met aH and products 

f abricaied metal products 
.Machinery ...,.„„„. 
Electrical equipment and 

communication 

Radw and TV receiving equipment 

electronic component* . 

Communication equipment & 
communication , , , r 

Other electrka! equipment 

Motor vehicles and motor vehicles 

equipment 

Other transportation equipment 

Aircraft and mHvles 

Professional and scientific imtrumem* 
Scientific and mechanical measuring 
instruments ..... . _ 

Optical, surgical, photographic, and 
other instruments , 

Oihcr^mjnufacturmg industries , - \ 

Nonmanufacturtng indwuit-i 




8& 



t 



Table B-24,— Distribution of R&D costs, by industry and type of cost: 1971 









.Millions of dollar* 










wa 


;es 














Scientnts 




Material* 


Other 






Coverage 


R&D 


and 


Supporting 


and 


RSD 


tnduStr V 


SlCcodr 




costs 


er^meers 


personnel 


vupf>b>% 


<o*ts 


Total - --- -- - - 




85 


$18311 


$5365 


$3,513 


$3,258 


$5.974 


food jnd ktfioVfd pr otitM tv 


20 


81 


245 




51 


38 


62 




22M 


66 


* 59 


*_j 


12 


9 


14 


lumber, wood product*, and furniture - . 


24.25 


47 


43 


27 


6 


11 


4 


Paper and aSied product* 


26 


66 


137 


61 


34 


49 


43 


€hem_caH and a&cd product* 


28 


83 


1JB19 


659 


368 


271 


521 


Industrial chemical* _- _ _ . _ 


281-82 


87 


1J&20 


3*6 


228 


161 


285 


Drugs and medicine* ... 


233 


84 


510 


201 


82 


61 


166 


Other chemicals — — . . 


284*3$ 


64 


239 


112 


58 


49 


70 


Petroleum refining and extraction 


29.U 


91 


505 


156 


92 


%\ 


206 


Rubber product* _ _ _ _ _ 


30 


75 


ZJ0 




39 


34 


33 


Stone* day. and glass products 


32 


68 


155 


55 


34 


31 


35 


ft tmary metaH -- --- -- 


33 


74 


272 


90 


71 


41 


70 


fctrotrv metals and pr ooucts _ _ , 


331'32J39U399 


64 


144 


4S 


38 


25 


32 


Nonferrou* metals and products 


333-J6.3J92 


35 


13 


41 


33 


16 


35 


fabricated metal products _■ 


-- ■ - - 

34 


56 


233 


85 


47 


33 


59 


Mtcfciflcty ----- - ... 


35 


91 


1*773 


653 


393 


226 


551 


fleet* <*J equipment and 
















Communication - 




36 


4534 


1J62 


825 


783 




Radio and TV receiving equipment . . 




10 


64 


|*f 


f-1 


M 


m 


Electronic component* _---___ 


36? 














Communication equipment & 




} ■ 


2.881 


849 


465 


519 


1,0*3 


Communication 
















Olhr* rk< rr if jl equipfTW-nt _ _ _ 


361 -6436* 


96 


1.589 


483 


344 


259 


503 


Motor vehicle* and mo for vehicle* 


371 














equrpnsmt 


\ * 


1,756 


487 


550 


282 


4|7 


Othrt transportation equipment 


373-75 J79 












Aircraft and mr_*_!r_ _ 


372.19 


37 


4.911 


1J7S 


640 


1.122 


1,870 


Professional and st n-nribt instrument* 




63 


744 


m 


195 


114 


196 


St lentHfC and mechanical mrawrmg 
















ifisirumrois .... . .. 


381*32 


fi 


130 


42 


25 


14 


29 


Optical, surgical, photographic, and 
















other mstfumrnts _ 


383-37 


61 


631 


196 


170 


100 


Iff 


• 

Other manure iufjng industries . . 

NOnma^Hrf 4tTi*jfH{ industries - 


2107J1J9 


* 83 


•16 


51 


32 


19 


34 


07-12,14. 17.41 -47 


75 


704 


216 


1^4 


139 


21? 




4?67-7m07_£91 















industry 
Total 

Food and 3+tndred product* - . .... 
Textile* and apparel .-. 
lumber, wood product*, and furniture 
Paper and albed products _ . _ , _ _ , 
Chemical* and allied products 

Industrial chemicals , - 

Drugs and medicines 

Other thcrtHcah 

Petrofucm refining and extraction 

Rubber products . _ . - _ . 

Stone, day, and glass products 
Ptimtfy metiH 
Ferrous metals and ptodvds 
Sc^frt'Ou* rsjuk i~r! products 

fabricated metal product* _*.,.--_.._, 
Machinery _______,..__,__,. 

tlcctrical equipment and 
commut___at_on 

Rtdki and TV receiving equipment 
Electronic component* ______ 

Communication e quipm ent & 

comrt-uni ration _ , _ _ _ _ 

Other electrical e quip m en t 

Mqt or vehidrs and motor vehicles 
equipment _, _ _ _ _ — _ _._ - - 

Other srafisportation equipment 
Aircraft and missiles 
Pr olrss_on_tl and scientific instrument* 
Scientific and mechanical measuring 
m*tript_eftt* _ _ _ _ _ _ . _ 

Optical, surgical,, photographic, and 
other -ftstrumrnts 

Other manufacturing industries 
?t-or_mam_ffaCturing industries 



SfCcode 



Co*era~e 
ratio- 

85 



20 
22J3 
24.25 



231-32 
233 
284-89 



29,13 
30 
32 

331-32339UJ99 
«33 26J39- 



34 

3S 

36.48 

365 

lb? 



366.48 
361-64369 



371 

373-75 ,379 
372,19 

38 

331-82 

383*87 

21,2731,39 
07«12,14-1?,41*4? 
49-67-739.307,891 



} 



* T*v- coserjge fJ*a f* d«2|ed bv tit\uhnx k&t) fundi for v_hrfh a drstrrhutron tspe of co*4 

was ffpofird by total RiD funds, incljffinji: those for vshftft a dnsr ib»Tton was not repotred 
r Data withheld becauve of high i^jt^rion rate 

1- 



ERLC 
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B-24.— Distribution of R&D costs, by industry and type of cost: 1971 



Mtlkom of (joHji* 





■■ : 








Mai«»r«aH i 


Giber 


and 


Supporting 




R&D 




personnel 


*uppl*e* 




55.565 


S 3.51 3 


S 1.2 S3 


$5,974 


94 


51 


36 


62 




12 




14 




6 


11 


4 


61 


34 


49 


43 


653 


__ jtfeg 


__ 271 


521 


Mi 




161 


235 


201 


82 


61 


166 


112 


>s 


49 


70 


156 


92 


51 


206 




15 


34 


83 


55 


J4 


31 




9C 


71 


41 


70 


*3 




25 


12 


41 


II 


16 


38 




47 


38 


59 


603 






551 


13*2 


825 


783 


1364 




f-i 


l-I 


1*1 






519 


1J048 




344 




503 




550 


232 


437 


1^5 


MO 


1.122 


1^70 


_ __23E 


_m 


114 


1% 


j 42 


« 


14 


29 


1 1% 


170 


100 


167 


I 51 


32 


19 


34 


l» 


124 


139 


225 









Percent drttf ibuiton 










Wage* 














Scientist* 




Mjttr*uU 


Oihrf 






Lot wage 


R&D 


and 


TUppOfffOjy 


and 


R&D 


indtitfty 


SIC ">de 


ratto* 




enj^nce*L. 


pcf sonnet 


UJpp"»*i 


covt* 


Tof.il 




" 85 


100 


10 


19 


18 


jj 


food and kimfrcd produt tv _ ., . _ ... 


20 


81 


100 


38 


21 


16 


25 


T<?*iik» *od ippifel - , . - . , . 


22.23 


66 


100 


41 


20 


15 


24 


Lu»r*fcff , vtood pfodtKfs, and fuf niturt 1 . 


k 4 ai 


47 


100 


56 


11 


23 


8 


Papt? and allied pfodufts - 






100 


13 


18 


26 


23 


CHero*caH and allied prodLKH 


23 


g> 


100 


36 


20 


15 


29 


Induilrtal <hentk?H . -.■> 


281-82 


87 


100 


34 


22 


16 


23 


Of us* and medicine* „ 


283 


84 


100 


35 


16 


12 


33 


Other <hc*nieaf* _ _ _ _ 


234-89 


64 


100 


39 


20 


17 


24 


Petr o*uem relming and exPaclion 


29,1* 


91 


100 


31 


18 


10 


-1 






75 


100 


32 


17 


15 


16 


fj^t^my, an^wt* product* 


3; 


68 


100 


35 


22 


20 


23 


Pf knafy m^ul^Pr. _ _ 


33 


74 


100 


33 


26 


17 


22 


f rffouv meUh and prod txii , 


331-32339U399 


64 


103 


14 


26 


17 


22 


S'cjn/ffroi/* nv{jH a«d product* 


333-363392 


65 


100 


32 


26 


13 


JO 


fabricated roeljl products . _ _ . _ . . 


34 


56 


100 


18 


20 


16 


25 


Machinery , . ... 


35 


91 


iQO 


14 


22 


13 


31 


ElectrKal equipment and 
















com**nmifiti9n 


36,48 


&6 






18 


17 


34 


Radio and TV f ctcrwng rffuipmrflt _ , . 


365 


1** 


1JC 






**) 


m 


lU-cuonk components . . 


367 














CoTifnu ton equipment & 




} .. 


100 


25 


16 


16 


36 


tommynkaf »n ------ 


366.48 














Oihtr efctlficil equipment 


3£1 -64369 


96_ 


too 


35 


22 


16 


32 


Mci«r *ehkle* and mutor vehicle* 
















equipment 


371 


1 - 


100 


2? 


31 


16 


25 


Olher If in>poi ( Jli on equipment - - 


373*75379 








Aircraft and na»i1e* 


37239 


87 


100 


26 


13 


23 


16 


Pro- clonal and vorr.fihc imuunvrsu _ _ 


18 


63 


100 


3J 


26 


15 


26 


ScH-nijf if and meckimfa! meaiur m£ 
















imif umenti 


381-82 


77 


100 


34 


23 


13 


26 


Optical, suf steal, pHofogfjphic, and 














26 


el* er milrumenH 


KflE^ 383417 


61 


100 


31 


27 


16 


Other nunufx tuf>n t; indoiffir* . . . ^3 




83 


100 


14 


24 


14 


2$ 


Nonmamrfatlufing mdutirtc* /jt± 


|§HKN4-17.41-4/ 














*«~*IS£*>3? 807£91 


75 


100 


31 


18 


20 





■5*h 4 fjijfifnjlfon by ftpc of CcHl 
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Table 8-25.— Fuil-time equivalent number of R&D scientists and 
engineers, by industry and size of company: 1957-58 and 1963-72 

(fn thousand* j 



Industry and s*/e of company 



Total 



Dnfnhotktn by induMiy 
food and kindred product* 
Teitile* and *ppiic$ .,»,..... ...... 

Lumber. *ood product*, and furniture 

Paper and allied product* r „. 

Chemical* and albed product* ----- 

Indmiful <henucaK 

O/ugv and medicine* 

Other t hcmi< aK _ _ „ , 



PetroJetirn refining and e*'-**Ction 

Rubber product. . _ _ 

Stone, clay, a no gk$c product * _ . _ 
Pf*n_*ry metals r _ . _ 

ftf tom metals jnd pr odutii' . _ 
Nonferrous meuh and product* 

f abritated metal ptodvtfi _ _ _ . 
Machinery _ , __ 5 = _ 
fl«*flcal ^qwpmeot and 
comm uft-f a tron 

Radio and TV ret erving equipment 

Elta'o^ component* . , . 

Communication equipment & 

ofnfTTunif jtmn _ _ _ s , _ , 

Other electrical equipment _ _ _ 

.Motor vehicle* and motor 

equipment _ 

Other transportation cqi»pmr-nt _ _ _ 
Air r r 4U and mmib - 
Pr ofevtionj! and * wniif k instrument* 

5f»enirf#c imi irwfuni<j! memttmg 

Opt>cj\, Hirjpcai. photographic, and 
oth<«f rfiururnentt 

0?h*f manufacturing indi^inc* 



It . I I 

//jvrrlivf Tiumb&hi rfnpkijfty *J 
lesMhan lldl . 1 'I .1 



$,tKuto9.9fc 
TOjDOO or it*W 




^4|irtuV»«»^c>n<:*r4!^% ^ J? -1 2.14.17.41 -47 J 

* ft]!* fj^9-*7_7j9_8a?,gnij 



29JJ - \ 



* D*ti iftr iuded 10 the other man*ac1unrg mduatf^ groyp 
1 5IC MM and 3199 ir_dydef in the fumt^tom mciik. and 



fndtrttry and *i/e ol company 



Iota! 



Dntnbttiion by iruitnify 

food and kindted products 

Textile* and ippnei ....._,..,_„,.. 

lumber, woodproduct*. and furnfiure 

Paper and allied product* . . - . . . _ . » 

Chc*n#c* » and alhed products ... . _ _ _ 

Industrial chemicah 

Drug* and med«:met __, _ 

Othef chcmkaH 



Pei * oh urn re/i nmg and e*t ruction , , 

Rubber product) 

Stone, clay, and gla*s product* 
Primary metals ...... 

ferrous metal* and product** 
Nonferrou* meUb> and products . . 

fabricated metal product* __________ 

Machinery » , ._ _ 

Clectrkal eqorpment ^nd 
Communication __, 3 ,_ 

Sad*o and TV rrcrmng r-qu/nmrnt 
fleiironlc componcnu . _ , 
CommunKa t*on equipment & 

commumcation . . . . _ _ _ 

Other declwal eqtflprneni 

Siotijt vrht Irs and nwiior v ehi clrt 
*quipment _____ _______ 

tther trarnpotatkm equ.pmeni 
Aircraft and .nmi_c> . _ 
Professional ,»nd ioentific imt rumentf. 
Scientdkr and nv<hanifal menutin^ 
m*lrum?r«s ....... . . __ . 

Opocai.iurgifa! p^Krfr^rjphw. and 
other msfrorntrw* 



Other manufar t uf.nfj «rw.u%tr«»> . 



SIC code 



20 

26 
28 



251^2 
283 
254-89 

29.13 
30 
3 

i£ 

3H-32.319U199 
13>36J392 

34 

35 

36.43 



Ihiifttifgtfi by azr tit € ntnpjtiy 
\(fijsnl 1^ tLflnht* til rmpkrm** 
Ie4tf!an1j^0-| .. _ 

5-OcIi tM.W ^ 
loJoil more * ... 



365 

367' 

J61-64J69 



371 

372.13 
JS 

381*82 
381-87 



4 21_2731,B 
^Mf.M.17.41^7 



product* group for Jany^rv 1957 to fjflujrr 1966. 



* Included in the other electrical equipment group 

* Not srparately aragtbSi- bm included in lofai 
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Table B-25.-Full-time equivalent number of R&D scientists and 
sngmeers, by industry and size of company: 1957-58 and 1963-72 



(In thousand*! 



Unuitv 



115,1 

5.1 

5 
2,5 
JSJ 

223 
6.9 
8 5 

89 
5* 
18 
51 

29 

JrJ 

68 

3M 

5>B 

551 
W7 



964 



5.7 
12 
.5 
3,8 
354 

22.2 

67 

81 
64 
33 
51 

28 

J£ 

fJB 
273 

604 
291 



90,7 
94 



39 
55 



101 1 
10ft 



r 



34 1 

mi 



70 



10 



325 
34J5 



343.6 



6.2 
1.2 



3.8 
37.9 

24J 



54 

3.5 
5.5 

32 
2. J 

6.6 

878 

(» 

538 

294) 



1966 



24 1 
115 



124 joh f 
32J 30 1 * 



6J 
1.4 

,6 
4.3 

_jar 

213 
?5 
72 

8.9 
57 
11 

s.s 

12 
2,3 

63 

30.5 

92j? 
C9 

623 

29* 



99J 
12 3 



3J 
67 



30il 
301 

2931 



tenutv 1957 to f jrHMrv 1956 



'nduttry and m/ c p f company 
Tola! .. . 



Oiyinbulton by tndi*tty 

f Cod and k-ndred product* 
Te«l*f« and apparel . _ . _ ~ . 
lumber, wood product*, a*.d fornit**— 
Paper and jJI>cd pr HkIv 
ChefmciH a' J allied pfodu<-. 

Industrial c herwah 
Druji and rrx-djf me* 
Other ( hcmicaU 

Petroleum refining and e*»a<iK>n 
Rubber product* . , 
Stone, clay, and gtaw produc» 
Pr*nwy n >fah . _ 

f*rrou* m?uH and products* 
N'ynffffoui metah and products 

fabrKJfrd metal product 5, 

Matttmer y ... 

IWiMKil equipment and 
Communication _ 

Rad*o and TV recemng equipment 
{let tromc component* 
Communi' anon equipment & 

<ommuf f«aiion . 
Other electrical eqi«pm«-m 

Motor vehicle* and rr*otor vehicle* 

equipment 
""hnef tramporfatton equipment _ 
Air "-ft and fi.jMjfrt .... 
Pr« .**oflaiand*CMrfflffVfn^'iim*mfi 
Soenf *hc am J mr< Junif al meavuring 

fmfrumc-rat 
Optical. surgical. photoyjrjpJiif. ^nd 
othe* (mtrumenl v 

Other rajnufacTutmg tnduvtries 

lufavTwrn^mdiftfrtt-* | ^ | 



r-|r|^u 



« Dttfnh&mttbyifierjtffitnpirtf 
lh*inj nn numbet of empfo*ec4 
less than 1.000 • t 

1JOOOt04 < 9?9 * • 

SJKS to 9,959 - - - 
10,000 or nvrfr 



' in* loded m th r other eWtrtr j| rqu,pm f -m group! 
* Not vparjtefy ava t t»h!r but inrfoded m toul- ;A 
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Table 8-26. — Full-time-equivalent number of R&D scientists and engineers, 
by industry and selected company size group: January 1972 and January 1973 







Unujry 1972 


January 1973 










with iota! 




Company with total 








errploymenf of— 




employ men! of ■■ 








5JD00 Jo 


IOjOOO or 




SjDOO t o 




Industry 


SfCfooV 


Total 


9.999 


more 


Total 




^ — 


Total 






28.400 


262.400 


359900 


29,100 


270.300 


F*3od j od lindr ed prod^oOi 


30 


6.600 


750 


4,500 


6700 


700 


4600 




22^3 


1J50Q 


200 


1.300 


1JB0O 


100 


1300 


Li^nbtr , ocd pf oduci'V , Mid 




















1700 


200 


700 


1200 


200 


800 


f"ap<* and alVd pr oducti .,„,....,.., 




4.900 


30C 


3,800 


4.900 




3J50O 


Ctefmrafe and a&ed product* ... 


28 


40.900 


8.200 


23200 


41J600 




23^400 


Industrial chrmkak . . . , . _ , » - 


251-82 


.. 


900 


16700 


19 500 


900 


16300 




233 


11 J600 


5,400 


3800 


12300 


5.600 


4 1 00 






9300 


1.900 


2700 




1,900 


2,800 


^Cffolcwrv f tfinjng and) *ct#o*i . » - - 


2*13 


6300 


400 


7.300 


8700 


400 


7700 




30 


5J600 


500 


* 3C0 


5JBO0 


500 


4300 


Stone. <lay. 2nd $*4» prodm/* * , -,_=_- - 


32 


3.900 


500 


2300 


4JD00 


500 


2700 




33 


6J0OO 


600 


4JQ00 


5730 




3700 


Ferrous meuH and p*od«u , „ _= . 


331-3233913399 


3,400 


n 


2.100 


3,300 


fj 


2J0OO 




JJ306J392 


2j630 


« 


1,900 


2 400 




1700 


Mx<«1ed fflff*! p*ody<tt ........... 


u 


6400 


1,130 


2700 


6j600 


1,100 


2300 




35 


41,100 


1,900 


31J0O0 


42JK0 


2.100 


32000 


£k<v<aJ jrpmeni an*j 


















36.48 


87.700 


6,400 


72^00 


933Q0 


6300 


77J^0 


Sad<> j nd TV f^c(iM^ tqu?pmtni 


365 


2.100 


Pf 


1*1 


1900 


n 


n 


£»ffZf0£NC c o*7>poow>t J - - . _- 
















Cwiwmtsf&d&Q^ ^i|tffp^cftf & 


1 


57.200 


SjOOO 


47.100 


61800 


5.000 


51300 


(ommynjcitton - .... - ■ a . . , 


34MSJ 














Ot^ff ^ trttric ji equipment 


361-6*369 


28,400 


PI 




29700 


n 




MoJo* vehkln 4«d motor **hkfcf 




















29.300 


1JQ00 


27300 


29,400 


iron 


27300 




373-7^.379} 








Ai.f raft *fld mHtdc* * „....-.- 


F2J9 


71JQ0 


2.400 


66J00 


723m 




67700 


TtiAwaatuA and « 'i*-nrd*c t rmr urne nJ * 


38 


15.100 


3.300 


7X0 


15700 


3,500 


7,900 


Soffrtifjf and methao*cal "rveauinnR 
















i /hi f um+ni i . . . . _ _ 


381-82 


4.100 


1JD0O 


r* 


4300 


1^00 


1*1 


















• other m^ffumrnH - . *_ . 


333-S? 


10,900 


2300 




11,400 


23;^ 


fl 


Orrtf manyfiftcfinx *nd3;£e?f * — 


21*2? 313* 


37&0 


560 


12500 


3700 


400 


1.900 


Nor^Tunufittuftrrs irxJu^ii|*t — 


a?-s2.H-i~.*i-<?» 
















<9-6?/3?^07,291 


15700 


200 


1J830 


15.400 


200 


1X00 



1 yrpjftfdy a*afbbf<- in<1udr-d m total 




Table B-27.— Man-years of R&D scientists and engineers, by industry, 
size of company, and R&D program, 1972 



Industry and size of company 


SIC code 


Total 


Size of R&D program {thousands of dollars) 


less than 
$200 


$200— 
$999 


$1,000— 
$9,999 


$10,000— 
$99,999 


$100,000 
or more 






355.600 


14,600 


12.400 


54.400 


95.000 


179,200 


Distribution by industry 
Focd and kindred products 
Textiles and apparel . . 


20 
22.23 
24,25 
26 
28 


6700 
1^00 
1,800 
4,900 
41.300 


300 
100 
400 
100 


700 
500 
400 
300 


4.400 
1.200 
1.000 
1.800 


1300 




Lumber, wood products, and furniture ... 

Paper and allied products 


2700 




Industrial chemicals 

Drugs and medicines . 

Other chemicals 


281-82 
toy 
284-89 


19,600 
9.600 


2300 

500 
200 
1,600 


1.000 

500 
100 
400 


7,100 

2.000 
2.200 
2.900 


\ 1 

V) 
9700 
4700 


rti 
"1 

V) 


Petroleum refining and extraction - 


29.13 
30 
32 
33 


8.300 
5,800 
4,000 
5.900 


100 

200 
600 
600 


100 

100 
200 
600 


1,300 
1.200 
1.000 
2300 


6.800 
4300 
2,200 
2.400 




Rubber products 




Primary metals 


.......... 


Ferrous metals and produa 


331-323391,3399 
333-36.3392 


3,400 
2500 


100 


300 
300 


1300 
1,000 


1.300 

1.100 




Nonferrous metals and products .......... 




Fabricated metal products 


34 
35 
36.48 


6.500 
41.900 
90.500 


1,800 
2.400 
2,100 


700 
1,800 
2.400 


1,500 
6300 
8.100 


2.500 

V) 
18,600 




Machinery 

Electrical equipment and communication ...... 

Radio and TV receiving equipment 


V) 

59.300 


365 
367) 

366.48) 
361-64.369 


2,000 
59.500 
29,100 


100 

1,200 

oUU 


100 
1.400 
909 


V) 
I*) 
V) 


H 
C 

{'J 




electronic components 

Communication equipment & 

communication 

Other electrical equipment „ 

iMotor vehicles and motor vehicles 
equipment . 

Aircraft and missiles 

Professional and scientific instruments 


V) 
V) 


371 1 
373-753791 
372.19 

7ft 


29.400 
. 72,1 ce 


408 

200 
1,000 


300 

400 
800 


1.600 

3.200 
4.200 


1700 

6,400 
V) 


25*00 

61.900 

CI 


Scientific and mechanical measuring 
instruments , 


381-82 
383-87 


4,200 
11.200 


500 
500 


600 
200 


PI 
CM 


V, 
V) 




Optical, surgical, photographic, and 
other instruments , . . , 


I 1 } 


Other nunulaour'mg industries 


21.2731J9 
U/- 1 4.14*17,41 -47, 
49-67739,807,891 


3700 
15.600 


20* 
1.800 


600 
1.500 


1,800 
6,400 


1,100 
5,900 




Nonm^nufacturing industrials 




Distribution by %>ze of company 
(ba*ed on number of emptoyet*$) 

less than 1,000 .................. ....... 

1jOOOto4,999 ......... 

5.000*0 9.999 J 

10.000 or more | 




32,200 
31,2X30 
28.000 
264.200 


13.500 
900 
100 
100 


5.800 
5,200 
800 
600 


8.200 
19.300 
10700 
16.200 


1.500 
5,800 . 

C'l 

{') 


' H 
PI 



* Not separately available but included in total, 
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Table B-28. — FulMime-equivalent number of R&D scientists and engineers, by industry 
and source of R&D funds: January 1972 and January 1973 



Industry 


SIC code 


January 1971 


January 1972 


Total 


Federal 


Company 


Total 


Federal 


Company 


Total 




349,900 


118.100 


232,000 


359,900 


122,200 


237,900 


Lumber wood products, and furniture 

Chemicals and allied products 


20 
22,23 
24,25 

26 


6,600 
1,800 
1,700 
4,900 
40,900 


1 

« 
P) 
P) 

2,900 


1 

pj 

PI 
PI 

38,000 


6,700 
1.800 
1,800 
4,900 
41,600 


PJ 
PI 
PI 
PI 
3,300 


P) 

pi 

PJ 
PJ 

38,300 


Other chemicals 


281-82 
283 
284-89 


19700 
11,800 
9.500 


2,400 
PI 
PI 


17,300 
PI 
V) 


19,500 
12,500 
9.600 


2,600 
PI 
PI 


16,900 

PI 
P) 


Primary metals - . 


29,13 
30 
32 
33 


8300 
5,800 
3,900 
6,000 


pi 

600 

(•) 

100 


V) 

5,200 
3,900 
5.900 


8,200 
5,800 
4.000 

5700 


PI 
600 

Pi 
100 


P) 
5,200 
4,000 
5,600 


Nonferrous metals and products 


331-32,33913399 
333-363392 


3,400 
2,600 


PJ 
100 


3,400 
2,500 


3,300 
2,400 


PI 

100 


3,300 
2,300 


Electrical equipment and communication - - 

Communication equipment & 

Other electrical equipment . 


34 
35 
36,48 


6,400 
41,100 
8/700 


200 
5700 
37,400 


6,200 
35.400 
50,300 


6,600 

42,600 
93,300 


300 
6,€00 
40.200 


6.300 
36,000 
53,100 


365 
367) 

366.48} 
361-64,369 


2,100 
57,200 
28.400 


P) 

25700 


PI 

31,500 

«._ 


1,900 
61,800 
297(H) 


PJ 

28.000 
PI 


. « 
33,800 
m 


iMoto: vehicles and motor vehicles 
Professional and scientific instruments - - 


3711 
373-75379* 
372,19 
38 


29,300 

71,200 
15,100 


6,100 

53,500 
2300 


23.200 

17,700 
12300 


29,400 

72,900 
15700 


4500 

55,900 
2,400 


24,900 

17,000 
13,300 


Scientific and mechanical measuring 

Optical, surgical, photographic, and 
other instruments 


361-82 
383-87 


4,100 
10,900 


800 
1,900 


3,300 
9,000 


4,300 
11,400 


900 

1,500 


3,400 
9,900 


21.2731,39 
07-iA.4-17,41-47, 
49-67739,807,891 


3700 
15700 


P) 
8,200 


PI 
7,500 


3700 
15,400 


PI 
7,900 


PJ 
7,500 



* Not separately available but included in total. 
; Less than 50. 
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fable B-2fc-Federa!!y supported R&D scientists and engineers, by selected industry 

and agency: 1963-72 1 



Industry 



Tola! 

Chemicals and allied products 

Machinery 

Electrical equipment and 

communication 

Motor vehicles and other 

transportation equipment . . 

Aircraft and missiles , 

Other industries 



Total .., 

Chemicals and allied products 

Machinery ......... . 

Electrical equipment and 

communication 

Motor vehicles and o.her 

transportation equipment . . 

Aircraft and missiles 

Other industries ......... 



Total 

Chemicals and allied products 

Machinery 

Electrical equipment and 

communication ....... 

Motor vehicles and other 

transportation equipment . . 

Aircraft and missiles 

Other industries 



SIC code 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


1970 


1971 


1972 




Total Federal 








163,500 


163,800 


162,700 


162,500 


156,200 


157 inn 






123,600 


120,200 


28 
35 


n 
n 


5,100 
6,600 


4,100 
6,600 


3700 
7,400 


3,900 
8,100 


3,800 
8,400 


3300 
8,500 


3,400 
6300 


3,100 


3,100 
o,zuu 


36,48 


49,300 


49,600 


50300 


52700 


51,100 


51,800 


52^00 


47,500 


40,600 


?q nnn 

J 0,0 uu 


371,373-75379 
372,19 


i 2 ) 

80,800 

n 


n 

83700 

I 2 ) 


I 2 ) 
82,200 


6,900 
80700 
11,100 


6,500 
74,400 
12,200 


6,400 
74,000 
12,900 


5700 
70,800 
13,400 


5,100 
64,400 
13,200 


6,100 
55300 
12700 


5300 
54700 
12300 












DOl 












28 
35 


111,800 

n 


97,100 

2,600 
4^00 


88,500 

1700 
4,200 


89,000 

1,200 
4500 


98,400 

1700 

5,600 


103,200 
1,400 
5,500 


104,400 

1,000 
5,700 


94300 

1,100 
4,200 


87,200 

800 
3,400 


87300 

900 
4300 


36,48 


34,800 


30,900 


29,800 


28300 


31,600 


34,700 


35,600 


33,300 


28300 


28300 


371,373-75379 
372,19 


I 2 ) 

55,100 

I 2 ) 


( 2 ) 

48700 

n 


n 

41,500 
I 2 ) 


4,200 
45300 
6,100 


4,200 
48300 
7,600 


4,100 
50,000 
8,100 


4,400 
49,700 
8700 


3700 
43.900 
8,400 


4,400 
41300 
8,000 


4300 
41,900 
8700 



28 
35 

36,48 

371,3,J-75379 
372,19 



NASA 1 



35,800 



( 2 ) 
( 2 ) 

6,400 

22,100 
I 2 ) 



4930 0 

I 2 ) 
2300 



8700 



31,400 
i 2 ) 



56300 



2300 
11300 

n 

353C* 
( 2 ) 



55,200 



3,000 
15,100 

( 2 ) 



40,900 



n 

2700 
11,200 

( 2 ) 



1 For 1963-70, the number of R&D scientists and engineers was derived by using the 
arithmetic mean of the full-time equivalent number of R&D scientists and engineers 
employed in Januarys of two consecutive years; for 1971 and 1972, man-years were used 

2 Not separately available but included in total. 

3 Estimates based on approximately 200 companies leading in Federal R&D funds, 



3 r i$00$ 2%900 

Wk TP) 



38,700 


33300 


29,100 


21700 


18,000 


P) 
2700 


P) 
2,500 


i 2 ) 
2,000 


1700 


PJ 
1,200 


9,700 


9300 


7300 


5300 


4,000 


P) 
21f00 

n 


*— 


I 2 ) 
16.600 

( 2 ) 


l {2) 

111700 


P) 
10,100 

P) 








• 
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Table B-31*— Cost per R&D scientist or engineer by industry and sire of company: 

1957-58 and 1963-72 1 



Industry and sue of company 



Total 



Uisitibution by industry 

food and kindred product* , , . . „ 

Textiles and apparel .. ... 

Lumber, wood products, ar fur nit urc 

Paper and allied products 

Chemical* and allied products . . . 

mdustri:! chemicals - ...... 

and medicines 
Other chemicals . . ...... . . . . 



Petroleum refining znd extraction . . 

Rubber products „. . 

ne. clay, t&t glas* products 
Primary metafs 

Ferrous metals and product* 4 ...... 

Nonferrous metab and products - . . 

fabricated metal products .-. . . 
Machinery ... ,«.„„„.. ....„,„..., 

Electrical equipment and 
communication 

Radio and TV receiving equipment 

Electronic components .... 

Communication equipment & 

communication 

Other electi «cal equipmen* 



Motor vehicles and motor vehicles 

equipment ., .... ,,„„„ 

Other transportation equipment 

Aircraft and missiles . . . , , , , , . . ... 
Professional and scientific instruments , 

Scientific and mechanical me;.uring 
instruments ..»,..„., _,,.,.,,»,, 

Optical, surgical, photographic, and 
other instruments ......... ...... 



Other manufacturing industries 
N'onrridnufjct ur/ng industries . . . 



O/Jfribotion by *7/c of compjny 
(bisai on number of employees) 

less than 1,000 

1,000 fo 4.999 . 

5,000 to 9.999 , , . 

10,000 or more . , . . 



SIC code 



20 
2273 
2475 
26 
28 



281-82 
283 
284-89 



29.13 
30 
32 
23 



331-3233913399 
33-36,3392 



36,48 
365 



366.48 
361-64.369 



1957 



$32700 



17.2a 

17.SO) 
21.900 
23,300 



$27,400 
21,200 
14,200 



29.500 
22.800 
il 
21XXX) 



1958 



$32,800 



16/00 
28,900 
13.300 
22700 
24.600 



1963 



$37,800 



28.400 
23,300 
15.300 



21700 
20000 



15700 
75,600 

39700 



V) 

36.000 
42,800 



371 

373.75 ,379 
372,19 
38 



381-82 
383-87 



21.273139 
07-12,14.17,41-47, 
49*67739,807,891 



32.600 
18700 

24 XXX) 



24*00 

23.200 



18,800 
27.500 



38700 



34,600 
41,900 



49,400 

43,900 
23.500 



22.600 
24700 



11.600 
*27.200 

*39^40O 



53£00 

41,900 
2S.600 



23.100 
29.190 



12XXX) 
25.100 

3S700 



25700 
26/400 
22.000 
27,000 
32.600 



34,300 
30700 
27,900 



35.400 
26.500 
26.00 
35700 



37,400 
33300 



22,200 
31 XXX) 



33XXX) 



31700 
35,400 



49,400 

49.600 
29.900 




18.600 
29,400 

41,400 



1964 



$39300 



24700 
26700 
24,000 
20400 
34,600 



33700 
28700 



1965 



$40700 



25300 
29700 
20XXX) 
23700 
35700 



46,800 
26,800 
32,100 
36.803 



38700 
34300 



21,600 
35£00 



33300, 



31.400 
37.900 



49.900 

50700 
29700 



38700 
36300 
26,600 

45.100 
28700 
33,900 
38700 



40XXX) 
37.000 



22300 
35,600 



35.600 



32,800 
41,300 



20XXX) 
34300 



29300 
32.900 



19300 
31.100 



50300 

51,900 
33.600 



21.600 
38.900 



30700 
36,100 



21.100 
30700 

43.900 



1966 



$43700 



26700 
30.900 
21,800 
26 XXX) 
37,600 



49,800 
38 XXX) 
26.400 



42700 
29700 
36,600 
40700 



n 



24,400 
38 XXX) 

38 XXX) 



34,900 



53.800 

5.300 
36700 



23300 
42.100 



34700 
38300 



21.600 
34,400 

46.100 



'ThenumterofR&DscienttstsandengineerSa^^ 
and engineers employed m the Januarys of two consecutive years. 
1 fncfuded in the Other manufacturing industries group. 
1 Not separately available but included in total 



Industry and size of Company 



Total 

Dtitnbution by industry 

food and kindred products 

Textiles and apparel 

lumber, wood products, and furniture 

Paper and allied products .... .... 

Chemical* and iWsed products 

Industrial chemicals 

Drugs and medicines 

Other chemicals ....... 

Petroleum refining Jn d t*tt*Ctio*\ 

Rubber products , 

Stone, clay, and glass products 

Primary metals , 



ferrous metab and products* ... 
Nonferrous metals and products 

fabricatea metal products ......... 

Mach.nery 

Electrical equipment and 
communication 



Radio and TV receiving equipment 
electronic components 
Communication equipment & 

communication , 

Other electrical equipment 



Motor vehicles and motor vehicles 

equipment „„„„„„.,„ 

Other transportation equipment 

Aircraft and missiles 

Professional *nd scientific instruments , . 

Scientific and mechanical measuring 
instruments . . , , 

Optical, surgical, photographic, and 
other instruments . ,.,,..».,.,... 



Other manufacturing industries . . 
Nonmanufacturing industries »*•* 



Distribution by fat of company 
{based on number of employed) 

less than 1,000 ...................... 

1.000 to 4.999.... . 

SXJOOto 9,999, 

10,000 or more 



SIC Code 



20 
22.23 
2475 

28 



281-82 
33 
284-89 



29,13 
30 
32 
33 



331-3233913399 
333-363392 



34 

35 



36,48 



365 | 
367V 



365/4?; 
361-64369 | 



371? 

373-75379)1 
372.19 
38 



361-82 j 
383-87 



21773139 | 
07-12.14-17.41-47 
49-67739,807,891 



* SIC codes 3391 and 33f9 included in tl a nonferrous mettfs 

* Included in the ether electrical equipment group. 

* fstimated fcj the National Science foundation. 
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.—Cost per R&Dsrientis! or engineer by industry and size of company: 
1957-58 and 1963-72* 



1963 

537,800 



25,200 
26.400 
22,000 
27,000 
32,600 



34300 
30.200 
27.900 



35.400 
26.500 
26300 
35.700 



37.400 
33,500 



22,200 
31,000 



33,000 



31.700 
35.400 



49.400 



1964 
$39300 



24,200 
26700 
24.000 
20J00 
34300 



37.200 
33,200 
28,200 



46300 
26300 
32,100 
36300 



1965 
$40700 



25.300 
2° 200 
20.000 
23,200 
35700 



33,200 
36,300 
26.600 



38700 
34J00 



21.600 
35300 



33300. 



31,400 
37.900 



49,900 



45.100 
28.200 
33.900 
38700 



403300 
37,000 



22.500 
35.600 



35,600 



32,eo6 

41.300 



50.300 




26700 
30,900 
21,500 
26,000 
37300 



40300 
38,000 
26.400 



424U) 
29700 
36J600 
40700 



V) 
VI 



24.400 
33XO0 



33100 

Vi 



34.900 

V} 



53300 



ran of the full-time equivalent of R&D scieni»SH 



Industry and size of company 



Tout 



Dhthbotion by inuustry 

food and kindted products . * 

Textiles and ippitd ... 

lumber, wood products, and furniture 

P^ptr and allied products . . , , 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines , 

Other chemicals ...... . . , 



Petroleum refining and extraction 

Rubber products 

Stone, clay, and glass products 
Primary metals , 



ferrous metals and products 4 ... 
Nonferrous metals and products 



fabricated metal products 

Machinery ..... ,,,,, 

£fectr>ca! equipment and 
communication 



Radio and TV receiving equipment 

Electronic components , rr . 

Communication equipment & 

Communication . „ 

Other elect* »cal equipment ....... 



Motor vehicles and motor vehicles 

equipment .* , 

Other transportation equipment 

Attcfiit and missiles , 

Professional and scientific instruments . 

Sc»en!if»c and mechanical measuring 
instruments 

Optical, surgical, photographic, and 
Other instruments ........ . . . . 



SIC Code 



20 
2243 
24^5 
26 
28 



281-82 
283 
284-89 



29.13 
30 
32 
33 



331-32J39U399 
333-364392 



36.48 



366, 
361-64.369 



365 

1 



1967 



$44,100 



29300 
25,900 
24.000 
26.900 
39-800 



43.900 
37.100 
29,800 



41300 
30300 
36.800 
41.000 



42700 
41700 



26,400 
37.400 

3*300 



37rt 
373754791 
372.19 
3d 



Other manufacturing industries . 
Nonmanufacturing industries ... 



DiUrtbution by ute of company 
{/used on number of employed} 

le« than 1,000 , 

1300 to 4,999 ... . 

SjOOOto 9,999 

10#X) Of more ...... , 



381-82 
3*3-87 



21474149 
07-12,14.17^1-47 
49-67739307^91 



47.400 



36.200 



45300 



54700 
56.*90 

40300 



44300 



39.100 



38400 



25400 
33700 
36700 
45,800 



1968 



$45300 



29700 
22700 
27.100 
30,000 
40.100 



43.900 
39300 
29400 



45300 
33.100 
34400 
41300 



42.900 
40,400 



30)900 
38300 



50X100 
37700 
46,000 



60.500 

57,500 
45400 



29,100 
51,000 



1969 



$47300 



32300 
253*30 
15300 
38300 
41400 



45.500 
40.400 
29400 



46.900 
33.100 
36,100 
41,100 



42,500 
39700 



29.100 
38,000 



43.100 



3630C 
40300 
48300 



62400 

61.400 
49,190 



39400 
39.900 



26300 
35300 
39,000 
49,100 



28700 
56.100 



38.900 
41700 



n 

38,900 
50.900 



$48,100 



36400 
24700 
35300 
36400 
42300 



47J300 
40400 
33.400 



53,900 
34300 
36,100 
43700 



45400 
42X100 



31400 
40JOO 

44,000 



32300 
42.100 
46/CO 



59300 

61,400 
49300 



29300 
57300 



40300 



1971 



$51,100 



36300 
32300 
28400 
37300 
43,500 



48300 
43300 
31300 



57700 
39400 
38300 
44400 



42,400 
46300 



35300 
43300 

49300 



28.400 
47700 
55400 



61300 

65700 
49400 



26300 
58.100 



35300 



44400 45300 



V) 
38400 
51,400 



31400 
38,100 
41300 
55700 



4 codes 3391 and 3399 included in the nonfe»ous metals and products group for 1957 to 1 %. 

* Included in the other electrical equipment group, 

* estimated by the National Science foundation. 
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Table B-32.— Cost per R&D scientist or engineer, by industry and selected 
company size group: 1972 1 









Companies with total 








employment 6f— 


inuL»iry 


coue 




c noo tn 


10 000 r%r 
IU,vw Ui 






Total 


9999 


more 


Total 






$43,100 


$60,200 




20 


38,800 


40.000 


38,000 




7? 73 


33 000 


33300 


31300 


1 i im hpr wnnH rtrnrlnpfc ann 
LUIilUci • " JUU dllvj 










ff if mftif** 


24,25 


29,100 




i? oon 




'mi- 


3o,UUU 


43300 


393vu 




28 


46,300 


39300 


55,100 


Industrial chemicals ................ 


261-82 


53,300 


45,600 


55,600 




283 


45,900 


40,400 


60300 




284-89 


32.000 


33700 


44.000 


Pofrotpnm rofinlnp anH f»vtr,arf!on 


29.13 


57300 








jv 


AC Iflfl 


■jc noo 


AO CAT} 




32 


42300 


46 000 


40 coo 




33 


45,100 


« 7AA 


iiA 1 nn 




311-12 1391 3399 


40,900 


B 


47,800 


Nonferrous metals and products . . . . 


311-16 HQ7 


cn 400 


w 


48300 




34 


37,100 


29,100 


56,900 






46,900 


50,000 


51,000 


Electrical equipment and 












36,48 


54/00 


44700 


58300 


Radio and TV receiving equipment . 


365 


27.000 


rt 


n 




367) 








Communication equipment and 




53300 


41,400 


56,900 




366.481 












59 200 






Motor vehicles and motor vehicles 












371) 


67300 


39,000 


69300 




373-75 1791 




177 10 




55,600 


71,200 


Professional and scientific 












38 


52,200 


45300 


60300 


Scientific and mechanical measuring 












381-82 


29,300 


4P,000 


0 


Optical, surgical, photographic, and 












383-87 


61,000 


43,800 


( 2 ) 




21,27,31,39 


38,600 


35,600 


43,800 


Non manufacturing industries - . 


07-12,14-17.41-47, 








49-67,739,807,891 


45,700 


50,000 


41,200 



* See **We 8.31, footnote 1. 

* Not lepar ately available but included in total 



9 

ERIC 



54 

99 



c 



a 
£ 

0 

f 

*Sb •: 

si 



*N! 
fN. 


IMS 

O O IS. U 

n n «m 


|8S8 8 8 

"» v O « 


1971 


8888888 8 8 

if S 3 3 S Jn Jn 5 ft 


o 

IN. 

d 


§888888 8 8 

q a) iq 6 in n u> 55 

gssssas ? a 


1969 


8888888 8 8 


£ 


1 i §§ § s s 8 8 

51 ^ in <J> vD r-^ r-^ U5 S 
□ CD N (*) r- O i/> jfC 

5 m m in m m ^ £ 55 


1967 


ssss 

^ r-^ v5 2n 

^ k d 
a in in m 


885 

r in c 

ft N ij 


| 8 8 

r cm 


j 

« J 
t— « 


^. s . 5 «i ^ n T ™ S 
? n in o © n o rn m 


1965 


5888 

is in © 
f> in r- © 
J w in ? 


o * 2 

ID 


1 »\ CO 

* O 

t ▼ «N} 




5888888 8 § 

3 t OHO 9* ^* /tC 


1963 

tCI 7 ATI 


v m i»i tn r* 
- rn a3 in rn fv 
> LT) tt -t »r 


i§ 1 8 

1 *\ CO rsj 
* II in? o 
* «n 


.o £ Q 

T* ST! 

2 *^ *D 

a o <y 

i ?j 

iZ 


O Q 

CO <N 

V> t/t t/t 

1- fc. 1- 

tZ iZ tZ i 


88 

I- fN 

Z tZ 


8 

**» 


Average, all R&D-p«rforming 
companies 

Other R&D-performing 



-5 = 
3 c 



s e 



if 



^ C 

* a* 

? ** 2 



c o 



c c 

if 

E 

3 



£ < 

o ec 

** «j 

|o S 

c - % 

* £ v 

T3 *^ .£ 
= > 3 

r f 5c 

C g 8 

III 

8 s ! 

US 

£ % £ 
- £ o 
^ a 

II 



I 

a 
E 

Of 



c 

Si 

w o 
o 



3 

I 

J? 



S 



c 
o _ 

^ a 
& <y 

Jl 
II 

|o 
o 

6 £ 

N t 



8 



8 



O O Q O 

n S ro 
C» Is. fs. %0 



§ §* s ? 

c n in 



18 

00 in. rs. 



vO <Y 



o o o 

*o in. ^ 
»o t «n ^ 



O o o o 
« m ? m 
in t 



o o 

m in. 
in in 



O o 
us «- 
tn io 



o o o 

fNJ CO t— 

m in 



a 
*— 

3 


O O O Q 
i- r inS 
vC in S 


S 

rs 


O o o o 
cv in in 
*a *r %f> to 


o 


o o © o 
i— In. CO O 
ia tins 


s 

v» 


in in, 


$610 




$580 


o o © o 

r* in. «m *j 
m o 


o 

s 


o o o © 

ct» -^r r- fNI 
<n f « 


o 
m 
m 
%^ 


o o o 

m ro in 


8 

in 


o © © 

in, tn in 
m tn 


o 

In. 

2 


S? S3 

n m in 



Mil 

*t a* w 
o o o 



ill I 

« C * tj 

? P o o 



2 £ 



JO V 

IS 

> 

"D *» 

if >r 
t £ 



ERIC 



55 

200 



Table B-35.— Total employment of R&D-perf orming companies, 
by industry ami selected company size group: 1971 ami 1972 







1971 


1972 








Compan^e* with total 




Companies with total 








ernpfoyment of - 




employment of 








5J0OO to 


IOjDOOot 




5,000 to 


103300 of 




SIC code 


Total 


9399 


more 


Total 


9.999 


more 


Total ....... 


"■*■-- ** 


140*6 




9j802 


-.43362 


1364 


9JS17 


food and iindred & odutU ......... 


20 


961 


13> 


650 


934 


136 


663 


Tettilo and ippafc! 


2Z23 


586 


63 


434 


601 


63 


443 


lumber, wood product?.. And 
















fur nit 


24.25 


252 


41 


128 


253 


42 


130 


Paper a nd a-»ed product* *, SiFiF4 ,»» i5i?iF 


2o 


6f? 


76 


455 


612 


76 


458 


C hemic ah j nd a ! Ii ed pr od u ci f 


23 


1.04* 


150 


686 


1,062 


153 


693 


(rwJtrttful chtfnirjH . 


281-82 


613 


38 


SIS 


614 


37 


515 


Drug* and m&ikint* ....... ....... 


283 


160 


59 


70 


166 


61 


74 




23439 


276 


53 


Ml 


282 


55 


104 


?etn>Ieum refining and extraction .... 




544 


35 


489 


531 


34 


4*7 


k'jbbff products . 


10 


365 


30 


233 


367 


33 


233 


Stone, cliy, and gJ«> product* . . . . 


32 


333 


55 


214 


343 


56 


222 


Frcrjiry metaH . .... 


33 


1J0P9 


97 


828 


1XB8 


93 


783 


ferrou* metal* and oducn 


331-32,3391,3399 


766 


n 


583 


733 




sss 


Nonfe* roos meUh and produds 


333-363392 


323 


n 


240 


305 




22$ 


fabricated metal product* ............ 


34 


682 


115 


290 


688 


119 


290 


Machinery . ...... 


35 


1.433 


162 


878 


1.479 


159 


873 


IJectrkal equipment and 


















36,49 


2.314 


165 


1JS54 


2,361 




1J9S 


Radio and TV r «e rvi ng equipment . 


365 


65 




n 


66 






£l« Tronic compon^nji -. 
















Comm un»f if K>« equipment & 


1 


1,406 


99 


1,197 


1,429 


99 


1220 


COmmymcitiofi 


366.46J 














Other clc<i"«1 equipnvm 


361-64,369 


843 




ft 


865 


n 


n 


Moio * vehicle* and mo ! o r vehicle* 




















1.312 


100 


1.134 


1,317 


10i 


1,137 


Other transportation equipment 


373-75,379; 














Aircraft and m«**»Je* 


372.19 


1-006 


8i 


809 


959 


81 


770 


Profe**Ional and scientific instrument* . 


38 


4S0 


83 


243 


475 


87 


258 


Scientific and mechanical measuring 


















381-82 


136 


31 


Pi 


138 


32 


n 


Optical, surgtca*, phot ogr aphr<\ and 


















333-37 


324 


52 




337 


55 


n 


Other manufacturing indutf n>* . 


21,27,31.39 


451 


• 89 


202 


457 


88 


206 


Nonmanufacturing mdustf t^v - ... . . . 


07-12,14*17,41*47, 


550 


76 


270 


551 


76 


273 




4967739^07^691 















1 Not separately available but included in total. 




TaMe B-36*— Employees In R&D-perf orming companies; total and 
company R&D funds per employee, by industry and selected company sire group: 1972* 



Tola! 



Industry and size of company 



Distribution by Industry 

food and kindred oroducts . 

Text iles and apparel , . , . _ 

lumber, wood products, and furniture 

Paper and allied products . . . „ 

Chemicals and a fifed products 

industrial chemicals 

Drugs and medicines 

Other chemicals 

Petroleum refining and extraction ..... 

ftvbbet products 

Stone, clay, and glass products 

Primary metals 

Ferrous metals and products 

Nonferrous metals and products 

fabricated metal products ............. . „ „ „ 

Machinery , . . , . ....... 

Electrical equipment and communication ....... 

Radio and TV receiving equipment 

Electronic components ... 

Communication equipment and communication 

Other ei rCtrical equipment ..... 

Motor vehicles and motor vehicles equipment ...... 

Other transportation equipment 

Aircraft and missiles 

Professional and scientific instruments 

Scientific and mechanical measuring instruments 
Optical, surgical, photographic, and other 
instruments . „ . 



Other manufacturing industries 
Nonmanufacturing Industries . . 



Distribution by size of company 
(based on number of employees) 

5.000 to 9,999 

10,000 or more 



1 Averages were derived by dividing total and 
company R&D funds jr a calendar year by employment 
figure for March of that year. 

2 Not separately available but included in total. 



SIC code 


Number 
employed 
March 1972 
(thousands) 


Total P&D 
funds per 
employee 


| Company 
R&D Funds 
per employee 




14,032 


S138C 


$810 


20 
22.23 
24.25 
26 
28 


984 
601 
258 
612 
1.062 


260 
100 
200 
300 
1.800 


260 

100 

« 

W 
1.610 


231-82 
233 

. 284-69 


614 
166 
232 


1700 
3360 
14)90 


1.420 

m 


29,13 
30 
32 
33 


531 
367 
343 
1^038 


890 
720 
490 
250 


36G 
63m 
480 
240 


331-32.3391J399 
333-363392 


733 
305 


1*9 

410 


180 
380 


34 
35 
36.4S 


688 
1.479 
2361 


350 
1330 
2030 


330 
1,100 


365 
367) 
366,48* 
361-64.369 


66 
1/429 
665 


S20 
2,220 
1.990 


1,030 

rn 


3711 
373-753795 
372,19 
33 


1317 

959 
475 


1,500 

5,230 
1.690 


1,270 

990 
1340 


381-82 


138 


890 


720 


383-87 


337 


2j020 


1590 


21,27,31,39 
07-12,14-17,41-47, 
49-67739^07^91 


457 
551 


310 
1.290 


n 

500 




1,564 
9,817 


790 
1,630 


650 
900 



9 

ERIC 



5 io2 



Table B-37«. — Net sales of R&D-perf orming manufacturing companies, by 
industry and selected company size group: 1971 and 1972 



fDoUm in fm!iofni 



f_r_dy>JJ> 



To»I . . ...... 

food and Vtft^rd pr-xivtfJ.. -.--„ 
Tetf.Iefc and jppj/rl 
iflS^Kf) wood pfodufit, Afvj 

furniture _.„.-._........„....... 

Prfpff jnd jH^rd produrti 
O^ff^CiH £nd i*§ed pfodtfcts - . . 

lflrfy«n*i c hemic _ . _ , . , . 

Df u£t iftd nv_dx.r« ..„,,. 

Qfaet (frct&ah „„..„.,„-=- 

Ptf.O_evm /cfjnmjj inH e*fr«t*on 

Rubbe* ptoditfU .„...-.„. 

Stone, <I#y,4ndgL»« products - - 
P/mmy fnettlf s = i = __ =i _ = s__ 



F*f rout mrfjK *n<} product* - , ,-_ 
Noofff f CKrt meuK 4nd prodvat - - - 

Jibfitiwd ffleiiJ ptixkKn - 

M*dbft4fy _ = _-, as _. Si ,, ss = __ 5 = _______ _ 

fledf-cil eq^ptnem and 
conununxitfion _=»^_, s _= s = , 

Electronic 

CofTHTiunif jirtxi £Qvpff_eftl & 

f OTimun K" Jt to n . , . ...... _-,__ 

Other e_ectf*£*I 

Motor *rbt( le* jnd moiw vehkiet 

Kp/ipnwnl . . . , - - , 

Other f 'imposition equipment . 

Aj/C /jfl jnd nvwlrt --- 

P/ofett-O-til 4nd ideftlWfC imfrumenii _ 
5fK-ntjf< jnd mr<h*n< j. nurturing 

mif umeflit _____ ss_ Si -- 5 
Op?_f_iJ. ujfgfcM. phoiog/jph_f „ jnd 
otbrr mirr umenti . . . . 

Other mjnuf*^ luring indyiifte* 



SIC code 



20 
2273 

2475 

23 



21-32 
234-39 



29,13 
30 
32 
33 



331-325391,3399 
333-36.3392 



36.43 



Tola! 



$S0250, 



52563 
12,611 

7.166 
20553 
48719 



679J 
15757 



53764 
12,S<9 
9767 
335S6 



12.302 



20JQ3 
45549 



6,2149 



365 2513 
34317 
361-64J69 24,713 



Si 
373-75379J 

37_U9 

33 



331-82 

333-87 
21.27.3U? 



56.904 

30,919 
13,320 



3.443 
9JB78 
17517 



t"npIo^ _t ffti of- - 
SjSOOl- 



552,906 



8557 
1j613 

1318 
7.405 
7793 



U27 
2545 
3JD21 



2772 
843 
1515 
2.96/ 



£913 
4,491 



4518 



2725 



J,S59 

2709 
2724 



557 
1J668 
2799 



TOJCOOck 
more 



$3SJJ918 



295Q0 
8J508 

3,435 
15725 
29535 



21J0O7 
2503 
572S 



54767 
8524 

24535 



16J045 
8790 



9,975 
25591 



495*5 



5S44JM5 



56.323 
13.622 

?54§ 
22581 
52.469 



23509 
7.470 
16.490 



62 JOB 
13764 
10713 
36500 



23777 
13722 



21 JK 
4973* 



6873: 



29.494 



50.664 

2S700 
7,427 



(1 

Jl 
13.183 



2512 
.38712 
27,107 



64,416 

305S1 
1479S 



3743 
11.052 
19552 



5jOOO io 
9,999 



$56505 



9.167 
1533 

1,303 
2589 
7546 



TOJXOor 
■nofe 



$39568 



1792 
2533 
3720 



3J07J 
1JB13 
1705 
3726 



3751 
4792 



5,106 



2563 



3539 

2596 
2.392 



643 

1749 



2567 



32,126 
9.807 

3,975 
165*5 
32512 



22535 
3-134 
6,433 



57524 
9533 
6*46 

27J22 



17534 
9,483 



10767 
23792 



54756 



32511 



57791 

25/520 
8533 



11516 



1 Not «-pif ifrly jviiUWe bvl incfuded m t frill 



Table B-38. R&D funds as percent of net sates m R&D-perf orming manufacturing companie 
by industry and size of company: 1957-58 and 1963-72 



Trial 

firt//#6uiion 6v industry 
food and kkttbtd product* .......... 

Textiles and jppa/ci . , . , 

lumber, wood produCi*. and furniture 
Paper and alfced pfodua* ._....„.„., 

Chemical* and allied product* 

Industrial dwnk^ , , . „ . . _ . . „ 

Dnfgt and rnec&rne* , 

Other <hrrrjfjH ... 



Petroleum r dmm 3 and Mfrartion 
Rubber product* 

Stone, day, and g!a>* products , . . . 
Primary metals „ 



f+ttoxn mttih and products* 

Non ferrous meuH and product 4 

fabricated metal product* , . , . . 

Machinery ,_,..„. - .. - .. - „ -- .... 
Electrical equipment and 
communication ........ ...... 



Radk> and IV receding equipn-.^nt 
giectromc C omponent s 
Communication equipment 

& communication 
Other electrical equ* pmenl . , , 



Motor vehkk' and motor vehicle* 
equipment »._,„_.„,...._.,_,. 

CMr*r transportation equipment 

Aircraft and missiles .... ....... 

Professional and scientific instrument* , . 
Scientific and mechanical measuring 
«mfumentt ... r . ....... 

Optical, Surgical, phdogfaphje. and 
other instrument* ... ............ 

Other manufacturing industries . . , . . , , 

Qtiiribution by ri/e 0/ company 
/based 00 number of employees* 

lc** than 1,000 „.„ 

1J00O to 4.999 

5500 to 9,999 ...—..„..„..„ 

tOjOOOormore ................ 



1 separately available but included in total. 

* Included in the other manufacturing industries gf oyp. 

1 SIC code* 3391 and 3399 included in the nonferrou* metal* and products group for 1957*1965. 

* Included in the other electrical equipment group. 



SIC code 


19*7 




1963 


1964 


J 1965 


1966 




SA 


35 


4.5 


4.6 


4J 


4.2 


20 


3 


J 


A 


A 


,4 




.4 


22,23 




.3 


S 


5 


5 


5 


24& 


tn 


,4 


.5 


,5 


.4 


«4 


26 


5 


#7 


5 


M 


5 


,9 


28 


3.5 


35 


4J 


45 


4J 


44 


231*82 


55 


5.4 


5.1 


55 


47 


45 


283 


3.6 


4.1 


47 


6.3 


64 


73 


28459 


13 


15 


25 


2.5 


23 


12 


29.13 




1.1 


15 


1.1 


10 


.9 


30 


1.7 


15 


23 


25 


1.9 


1.9 


12 


in 


w 


15 


15 






33 


.5 


7 


5 


5 


5 


7 


331-323391,3399 


1 f 




7 


.7 




7 


333-363392 


« 




ri 


1.0 


5 


5 


34 


15 


17 


15 


15 


1,3 


1,3 


35 


3.4 


35 


4,2 


4.2 


45 


35 


36,48 


75 


103 


mi 


$.9 


9,1 


85 


365 




W 


1^ 


H 


(*J 


25 


367) 














J 


1*1 


11.3 


135 


135 


11.4 


103 


366.467 












361-64.J69 


f*f 


97 


7J 


75 


75 


73 


3711 


2.9 












373-7$379j 


4.2 


3.4 


3.6 


3.1 


3.2 


372.19 


165 


17,7 


267 


283 


275 


237 


38 


75 


75 


5.9 


60 


5.9 


55 


381*82 


9.5 


10J 


4.1 


4.3 


4.0 


37 


383-87 


$.2 


63 


65 


65 


67 


6.1 


21.27,31.39 


1*1 


13 


.7 


7 


J 


5 




15 


1.3 




2.4 


2.1 


2.7 






1.9 




'15 


18 


2.4 


15 


25 


23 


:.::::::::•:::::( 


*3.9 


48 


53 


53 


4.5 


114 
IS.3 



Industry and site of company 



Total 



Dhuibujktn by industry 
Food and kindred products .......... 

Textiles and ippitti 

lumber, wood products, and furniture 

Paper and allied product* 

Chemicals and allied product* ........ 

Indusy»al chemkah .».,,.... 

G#ugsandmedK*nes 

Other chemicals 



Petroleum refining and extraction 

Rubber product* ..... 

Sto^e, day. and glass products . . . . 
Primary metah , 

Ferrous metah and products 1 

Nonferrous metals and product* , 

Fabricated metal product* 

Machmery ... 

Electrical equipment and 
communication 

Radio and TV receiving equipment 
Electronic co mponent s ,,..,,„,„, 
Communication equipment 

St communication 

Other efectriccJ equipment 



Motor vehicles and motor vehicles 

equipment .* „ 

Other transportation equipment 

AirCfiH and missiles 

Professional and scientific Instruments . 

Scientific and mechanical twawm^ 

instruments 

Optical, surgical, photographic, and 

other instruments , 

Other nanufKtittin$ Industrie* 



Di Unbutton by size of cwnpany 
foaseo* on number of err ploy 

lessthan1500 ,. 

15OO104.999 

5500 to 9.999-.... 

10500 Or more .......,,,,,,»......... 



SiC code 



20 
22.23 
243 
26 
28 



281*82 
283 
28459 



29.13 
39 
32 
33 



331-32^913399 
333-363392 



36,48 



36S 

367- 



366, 
361-64369 



1 



371} 
373-75379) 
372.19 
38 



38152 

383-87 
21,27.31.39 



* Separate data for companies with 5500 or mu#e employee 
estimated by the National Science foundation for 1957, Revisions of R5 
yield separate Jot Companies In these slie groups, 



9 

ERLC 
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R&D funds as percent of net sales in R&D-perfoniiing manufacturing companies, 
by industry and sire of company: 1957-58 and 1963-72 





1%3 


1964 


1965 


1966 


3Xs 


4.5 


4,6 


4J 


4.2 


J 


.4 


.4 


,4 


,4 


.3 


.5 


3 




.5 


.4 


.5 


,5 


,4 


4 


7 




J 


.8 


,9 


38 


4J 


4.5 


4.3 


4,4 


5.4 


51 


5.0 


47 


46 


4,1 


47 


6.3 


6.4 


77 


1,5 


28 


ZS 


23 


2.2 


1.1 


10 


1 1 


IX) 


.9 


1J 


2.3 


zo 


1.9 


1.9 


{1} 


1X» 


1.6 


1.6 


1,5 


7 


X* 


,8 


.8 


^7 




j 


7 


.7 


7 


7 


1.1 


W 


.9 


.8 


17 


1X» 


1,5 


1.3 


1.3 


3.8 


4.2 


4.2 


40 


39 


10,3 


10.1 


- 

9.9 


9.1 


8.S 


C* 


(*f 


1*1 


{*) 


ZO 


11,3 


13.0 


13.0 


11,4 


10.3 


97 


7.3 


7.0 


7.0 


7,3 


4,2 


3,4 


3.6 


3.1 


3.2 


17.7 


267 


28,3 


27,0 


237 


7A 


5.9 


6.0 


5.9 


5.5 


102 


4,1 


4J 


4.0 


37 


6.3 


69 


6* 


6.7 


6.1 


U 


.7 




.7 




1.3 


1.9 


2.4 


2.1 


27 


18 


2.4 


1.8 


2.0 


2.3 


4J 


5.3 


5,3 


45 


11.9 








15.3 



Industry and size of company 



Total 



Dfittibut n by Indwsey 

Food and kindred product* , # . , 

Textiles and apparel , 

lumber , wood products, and furniture 

Paper ar>H allied products 

Chemical* ar.d silted products 

Industrial chemicals » , „ , 

Or ug* and medicines 

Other chemicals mmmmt 



Petroleum • . ining and extract k>o 

Rubber products 

Stone clay, and gla« oroducts . . 
Primary metals „ 



Ferrous meuls « - ^.oducis' . , , 
Nonf errous meuH and p*oducis 



Fabricated metal products . 

Machinery „...„..* 

Electrical equipment and 
cor imunkation tt , ittm . 



Radio and TV receiving equipment 

electronic components „ 

Communication equipment 

& communication . . , . 

Other electrical equipment . , 



Motor vehicles and motor vehicles 

equipment , 

Other transportation equipment 

Aircraft and missile* 

Professional and scientific instrument* , 

Scientific and mechanical measuring 

instruments 

Optical, surgical, photographic, and 

other instruments „ 

Other manufacturing industries . . . 



Dhtributton by size of company 
ibacd on number of employees; 

less than 1,000 .... 

1J00O to 4.999 

5j000to9,999....... 

IQjQOQor more 



SIC code 


1967 


1968 


1969 


1970 


1971 


1972 




47 


4.0 


4X> 


37 


3.5 


3.4 


20 


.5 


,5 


.4 


,5 


,5 


3 




.5 


.5 


.6 


3 


3 


.4 


2475 


.3 


.4 


.4 


X* 


7 


7 


26 


,9 


_o» 


IX) 


$ 


g 


Xf 


28 


4£ 


47 


47 


3.9 


3.8 


3.5 


231*82 


48 


43 




47 


3.9 


37 


283 


8.0 


77 


77 


7£ 


7.5 


73 


28+89 


27 


22 


71 


1.8 


1.9 


1.9 


29.13 




,8 


.9 


IX) 


.9 


8 


30 


1.9 


zo 


1.9 


1 9 


'JO 


1.9 


32 


1.8 


1.6 


17 


17 


17 


1X» 


33 


.8 


JB 


J 


,8 


.8 


7 


3313273917399 


J 


7 


7 


7 


7 


.6 


333-36,3392 


1.0 


1.0 


IX) 


1.0 


IX) 


IX) 


34 


U 


1.3 


17 


17 


1.1 


1.1 


35 


47 


4.1 


3.9 


3.8 


3.9 


3,9 


36.48 


8.6 


8.5 


7,9 


7.4 


7.3 


77 


365 


1.9 


22 


27 


27 


24 


1,9 


i 


IV. } 


10.0 


8,9 


87 


8.3 


87 


366.48/ 












361-64.365 


7,3 


7.4 


7*3 


o.b 




67 


371} 














373-75 J79) 


3,4 


3.1 


3.1 


3.5 


3.1 


3.1 


372.19 


197 


17.4 


167 


16.0 


15.9 


167 


38 


U 


5.8 


57 


5,5 


5.6 


5.4 


331*82 


3.9 


3.9 


3.3 


37 


3.2 


37 


383*87 


6,0 


6.4 


6.5 


6,3 


6,4 


67 


21. 27J1, 39 


.6 


7 


7 


X* 


.8 






17 


ft 


(') 












1.9 


1.7 


1XS 




17 


( f ) 


CI 


1.7 


1.6 


1£ 




2.1 
5.2 


2.3 


2.1 


27 


22 


22 






47 


47 


4.4 


4.2 


4.1 



P ior 195M%5, 



*^^ , t < !? f U . ,0r i ^ mpjft, ' CS ^ 5 '°°° or m °' e «"P***« and for companies with 1.000 to 4,999 employees were 
v^sl^ 

yield separate data for companies in th*se size groups. 
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Table B-39*— Company R&D funds as percent of net sales in R&D performing manufacturing companie 

by industry and size of company: 1957-58 and 1963-72 



Industry and ***e of company 



Total 



Dhinbvrion by indwsty 
food and kindred product* ....... 

Teniles and apparel — , , 

lumber, wood product*, -and f urnn ure 
Paper and a!Sed product* 
ChemkaH and allied products - . . 

industrial chemkals ....... 

Drugs and m e di c in es 

Other c h ermt a J * ..„....,,,, 



Petroleum refining and extraction 
Rubber products ».....,.,......., 

Stone, clay . and glass product* 
Primary rnefaH 

ferrous metals and products' « . 
NonferrCHrt mttjJsjnd products 



fabricated metal product* ........... 

Machinery 

(lectrical equipment and 
communication 

Radio and TV receiving equipment 

Electronic comoonents 

Communication equipment & 

Communication 

Other electrical equipment 



Motor vehicles and motor vehicles 
equipment ,.._..,..„..,...... 

Other tran*portatic>n equipment 

Aircraft and missiles 

Professional and scientific instruments 

Sctennffc and mechanical measuring 
instruments ... 

Optical, surgical, photographic, and 

other instruments . . 

Other manufacturing Industrie. 

Distribution by s/ze of company 
( bated on number of employees) 

less than 1,000 

1,000 to 4,999 , 

5,000109.999... . 

10,000 or more 



SlCcottt 



20 
2273 
2425 
26 
28 



281-82 
283 
284-89 



29.1J 
30 
J2 
33 



331-32J3913399 



365 

36: 



366, 



371 

,/3-75,379j 
372,19 
38 



381-82 

383-87 
21.27.31,39 



1957 



.3 
1*1 
I'l 
.6 
3,1 



47 

3* 

1.2 



1,1 

n 

.5 



1.1 
7.0 



2X1 
3,9 



3.8 
ft 



1.4 

*1,2 

VP 



1958 



.2 
.4 

7 
3.2 



4.3 
4,0 
1J 



1.1 
1,4 
(-1 
h 



1.1 
2.1 



3,3 
3.3 



2.8 

2.3 
4,1 



4.0 



4.1 

I'l 



7 
1.1 

1.9 



1963 



II 
,4 

-8 

3.6 



4,1 
4.S 



17 
1,6 
1.6 
7 



1,4 
3.1 



4.2 

3.0 



2,5 

Z6 
47 



3.1 



4.6 

.6 



1,5 
1.5 



1964 



20 



O 
A 

H 

.8 
3.8 



47. 

5,6 
1.9 



10 
1.6 

1,5 
7 



1J 
37 



3.6 



(*l 
4.3 



2,6 

15 
42 



3.1 



4.8 

,6 



1,4 
1.6 

2,1 



196S 



2C 



.4 

,4 

CI 
.8 

3,7 



3.9 
5,4 
2.0 



.9 
17 
1.5 

7 



17 
3.1 



3.6 



n 

4,3 



2.3 

3.4 
4J0 



2.9 



4,4 

7 



17 
2.1 

2.1 



1966 



A 
0i 

A 
II 
3J 



3,8 
II 
I 1 ) 



.9 

17 
1.5 
7 



1.1 
30 



3.4 



2.4 

3.4 

3.8 



4.1 



{I 



Industry and site of company 



Total 



Ditfribuikxi by Hdutfry 
food and kindred products ....... . . 

Textiles and apparel .............. 

lumber, wood product*, and furniture 
Paper and allied product* — 
Chemical* and allied produm ..... 

Industrial chemical* 

Drugs and medicines .............. 

Other chemicals ...... 



Petroleum refining and extraction . < . 

Rubber products ........... 

Stone, clay, and glass prod*tcts ....... 

Primary metals 

ferrous metals and product* 1 
Nonferrou* metals and products 

fabricated metal product* ........... 

Machinery *,,....**«,.,,,...»«.,..* 

Electrical equipment and 
communication . , . - 
Radio and TV receiving equipment 

Electronic component* ........ 

Communication equipme nt & 
communication ................ 

Other electrical equipment 



Motor vehicles and motor vehicle* 

equipment ...,..,.,.«,.. 

Other transportation equipment 

Aircraft and mi**ite* .., 

Profc**ional and *aentiffC instruments . 

Scientific and mechanical measuring 
instruments ... 

Optical, surgical, photographic, and 
other Instrument* ............... 

Other manufacturing Industrie* - - 



Oistribution by uzc of company 
(bised on number of employee*) 

less than 1,000 

1,000 to 4,999 , 

5J0OJ to 9,999. 

10 J000 or more . ................ ...... 



SJCcode 



20 

2m 

2473 
26 
28 



281-82 
283 
284-89 



29.15 
30 



33 



331-32J391J399 
333-36,3392 



36,48 



365 



366.48] 
361-64,369 



1 



371] 
373*75,379] 
372,19 
38 



381-82 

383-87 
21,27,31,39 



1967 



1 Not separately available but included in total, 

' Oa»a included in the Other manufacturing industries group. 

» SIC code* 3391 and 3399 Included in the nonferrou* metal* and products group for 1957 to 1965. 



* Included in other electrical equipment group. 
$ Estimated by the Na»ional Science foundation. 
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try R&D funds as percent of net sales in R&D performing manufacturing companies 
by industry and size of company: 1957-58 and 1963-72 



j 

2 
A 

7 
32 



1963 



1,9 



A 

ft 

36 



41 



U 
16 

U 

7 



14 
3J 



47 



25 

26 
42 



3.1 



48 

6 



15 
15 

21 



2.0 



.4 

.8 

*43 



4.2 
5.6 
1-9 



1.0 
1.6 
1,5 



U 
3.2 



J5- 



2j6 

2.5 
47 



31 



45 

6 



14 

1.6 

2,1 



20 



.4 
.4 

V) 
37 



39 
54 
20 



.9 
17 
13 

7 



1.2 
3.1 



36 



1*1 
43 



2.3 

3.4 
40 



2.9 



44 

7 



17 

2.1 

2.1 



2.0 



,4 

3.8 



3,8 

n 



,9 
17 
1.5 

,7 



7 
J3 



1.1 
3,0 



3.4 

PI 



3.4 
3JJ 



id 



1.4 
1.3 
f,S 
172 



industry a*»d **/e of Company 



foul 

£h vf r i6uf/on 6y industry 
food and kmdrcd products 

Textiles and appa'd - ... 

lumber, wood products, ind furnhure 
Paper and allied products P «. ......... 

Chemicals and a&ed products ,.„.„. 



Industrial chemicals . . 
Dft^s and nv^dicines 

Other chen -.1. ,»f* . . . . , 



Petroleum refining and extraction 

Rubber products 

Stone, day, and glass products .... 

Primary metaH 
Ferrotrt metab ami product*' 
Nonferrou* metal* and product* 



fabricated metal product* 
Machinery .**,.»...»>.*.,,*..,.... 
Vccukil eQispmcnt and 
commwn^tfon — ........ 

Radk> and TV f«cm/f e quipm e nt 

£Jectronic component* , 

Cnmmunrcation equipment & 

communication 

Other electrical equipment - 



Motor vehicles and motor vehicles 

equipment 

Other transportation equipment ...... 

Aircraft and rnBsileS ........... ..... 

Professional and scientific instruments _ 

Scientific and mechanical measuring 

instruments 

Optical, surgical, photographic, and 

other instruments ........... 

Other manufacturing industries 



Duirtbviion by tr/e of company 
(bjicti on numfcr 0/ empfoyeesj 
less than IjOOO ............ 

l#»to4,999 „.-.-......-.-.....- 

5J0OO to 9.999 .... - . 

IOjOOO or more 



SJCcode 



20 
2273 
242* 
16 
28 



231-82 
283 
294-89 



29.13 
30 
32 
33 



331-32J39U399 
333-36J392 



36,48 



365 



366/ 
361-64 J69 



1 



371! 
373-75^j 
J72.19 
38 



381-82 



383-87 
21.27 J1J9 



1967 



1968 



1972 



2.1 



XI 



22 



3 
0 
J 
ft 
AS 



.5 

,4 
n 

37 



4 

A 

ft 
3.8 



3.9 



36 

ft 



36 

0 



J? 

17 
,8 



.8 
US 
1.6 

,8 



.9 
17 
17 

,8 



7 
.9 



7 

.9 



7 
.9 



U 
37. 



3.5 



17 
3.1 



37 



17 

3J 



36 



ft 
3.9 

H 



ft 

445 

ft 



ft 
37 



2.5 

443 

3.5 



2.3 

37 
37 



23 

47 
39 



23 



3.9 
I 1 ) 



16 



4,1 



2.3 



44 

7 



1.6 

14 
16 
23 



w 

2,3 



ft 

ft 

17 
24 



27 



5 
ft 

ft 
33 



36 

ft 
ft 



.9 
17 

17 

,8 



7 
.9 



1.1 

3J 



33 



ft 

ft 



37 
40 



2.4 



43 

J6 



16 
1.3 

1.8 
2.4 



2.1 



3 

ft 

ft 
3.4 



3 3 

ft 
ft 



,8 
17 
1JS 

7 

IjO 



11 

37 



36 



n 
39 

ft 



Z6 

3J 
43 



76 



4.9 
ft 



13 
1J 
U 



24) 



3 
.4 
ft 
(') 
3.3 



3.1 
PJ 



7 

17 
145 
7 

.6 
.9 



1.1 
3.3 



36 

3.9 
0 



16 

3.1 
4J 



76 



.4.9 



13 
1J 
1^3 
73 



products gfoup for 1957 to 1%5. 



* Included in other electrical equipmen group. 

* fstimated by the National Science foundation. 
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ERIC 



60 



J 07 



Table B-40.-R&D funds as percent of net sates in R&D^rforming manufacturing 
companies ranked by size of R&D program, by industry: 1972 



Industry 



Tola! . 



Food and kindred products , . 

Textiles and apparel 

lumber, wood products and 

furniture .... - 

Paper and allied products .... 
Chemicals and allied products 

Industrial chemicals ...... 

Drugs and medicines .... 

Other chemicals 



Petroleum refining and extraction . 

Rubber products .. 

Stone, day, and glass products ..... 
P*"~«ry metals . 

ferrous metals and produm . . . 

Nonferrous metals and 
products 

Hbrtcated metal products 

Machinery 

Office, computing, and accounting 

machines 

Electrical equipment and 

communication 

Radio and TV receiving 

equipment 

Electronic components ........ 

Communication equipment & 
communication ............ 

Other electrical equipment . 

Motor vehicles and motor vehicles 

equipment ........ 

Other 'ransponatlon equipment 

Aircraft and missiles 

Professional and scientific 
instruments ...... .............. 

Scientific and mechanical 
measuring instruments ....... 

Optical, surgical, photographic, 
and othcf instruments ....... 

Other manufacturing industries - 



SIC code 



20 
22,23 

24J5 
26 
28 



first 4 
companies 
9A 



281-82 

m 

2S4S9 



29.13 
30 
32 
33 



331-3233913399 
333-363392 



34 

35 

357 
36,46 



365 
367 

366,48 
361-64,369 



373-75,379 
372,19 

38 



381-82 
383-87 



21,273139 



1.5 



.8 
2.0 
6.0 



6.0 
11.5 
Z2 



1.0 
2.2 
23 
.9 



.7 



13 



1.6 
11.2 



1Z7 



first 8 
companies 



First 20 
companies 



2.2 
13.0 
10.5 



3.6 
29.8 

10.4 



4.2 
10.4 



1.5 



9.1 



1.1 

7 



1.7 

6.; 



5.4 
93 
23 



1 

2.2 
2.5 



1.2 



1.6 

8.6 



11.6 



1.9 
93 
10.0 



3.6 
26.6 

7Z 



37 
7& 



10.1 



.6 



ERLC 



6* 



.108 



Table B-41.— Company R&D funds as percent of net sales in R&D-performing 
manufacturing companies ranked by size of net sales, hy industry: 1972 



[Dollars in millions) 















Company R&D funds as 






Company R&D funds 


Net sales 


percent of net sales 








First 20 


First 8 


First 20 


First 8 


First 20 


industry 


SIC code 


1.- 


ompanies 


companies 


companies 


companies 


companies 






*2,606 


$4,373 


$86,978 


$137,748 


3.0 


3.2 




















i(\ 


67 


136 


17,067 


29,186 


.4 


.5 




11 71 


23 


42 


6,046 


9,520 


A 


A 

.4 


Lumber, wood products, and furniture 


2A t 2S 


30 


39 


4,855 


C ICQ 

0,1 bo 


.O 


■D 




26 


102 


154 


11,455 


17,746 


-9 


.9 




28 


605 


972 


18,130 


27,064 


3.3 


3.6 




281-82 


772 


947 


16,282 


23,971 


4.7 


4.0 




283 


331 


488 


4,314 


6,520 


7.7 


7.5 




284-89 


162 


215 


8,099 


11,348 


2.0 


1.9 




29,13 


329 


448 


41,831 


60,990 


.8 


.7 




30 


216 


237 


10,415 


11,869 


2.1 


2.0 


Stone, clay, and glass 


















32 


122 


148 


6,044 


8,578 


2.0 


7 




33 


125 


188 


17,820 


27,820 


.7 


- 


Ferrous metals and products 


331-32,3391,3399 


92 


112 


15,194 


19,496 


.6 


.6 




333-36,3392 


82 


108 


9,222 


12,046 


.9 


.9 




















34 




I ZD 


/ ,0 ID 


11 *>n? 

I l,ZUZ 


1 i 


1.1 




35 


1,049 


1,204 


18,484 


zo,575 


c "7 




Electrical equipment and 


















36,48 


1,655 


1,901 


36,391 


48,072 


4.5 


A A 
4.0 


Radio and TV receiving 


















365 


r) 


(') 


2,742 


2,w4 


1 J 


it 




367 














Communication equipment & 






1 229 


25,636 


32,484 


4.2 


3.8 




366,48 
















361-64,369 


H 


n 


18,056 


21,700 


V) 


V) 


Motor vehicles and motor vehicles 


















371 


I 1,612 


1,658 


54,059 


59,912 


3.0 


2.8 




373-75,379 










372,19 


694 


843 


16,663 


26,317 


4.2 


3.2 


Professional and scientific 


















38 


AhO 


519 


8,376 


10,913 


5.4 


4.8 


Scientific and mechanical measuring 


















381-82 


46 


78 


2,009 


2,901 


2.3 


2.7 


Optical, surgical, photographic, and 














6.5 




383-87 


503 


650 


8,131 


9,980 


6.2 




21,27,31,39 


51 


99 


10,683 


15,557 


.5 


.6 



1 Not separately available but included in total. 



er|c 
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Table 8-42*— Funds for basic research, applied research, and 
development: 1953-72 

(Dollars In million^ 



Year 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 



Total 



$3,630 
4,070 
4,640 
6.605 
7,731 
8,389 
9,618 
10,509 
10,908 
11,464 
12,630 
13,512 
14,185 
15,54b 
16,385 
17,429 
18,318 
18,062 
18,311 
19,437 



Basic 
research 



$151 
166 
189 
253 
271 
295 
320 
376 
395 
488 
522 
549 
592 
624 
'629 
642 
618 
629 
610 
611 



Applied 
research 



'$726 
'814 
'928 
1,268 
1,670 
1,911 
1,991 
2,029 
1,977 
2,449 
2,457 
2,600 
--,658 
2,843 
2,915 
3,124 
3,287 
3,39=. 
3,384 
3,521 



Development 
l $2,753 



1 Citiroated by the National Science Foundation, 



Table 3-43,— Funds for basic research, applied research, and development, 
by selected industry and size of company: 1971 and 1972 



(Dollars in million!) 



Industry and sfoe .ftl*pgj Piny__ 



Total ............................... 

Diitnbution by industry 

Food and kindred product) ...... . . . 

Textiles and apparel ,.«.,,........... 

Lumber, wood products, .and furniture 

Paper and al!»ed products . . . 

Chemicals and allied products 

Industrial chemical* * . 

Drugs and medianeS ......... 

Other chemicals - ........... 



Petroleum refining and extraction 

Rubber products 

Stone, clay, and glass products . ........... 

Primary metals . ■ ■-«- 

Ferrous metals and products - 

Nonferrous metals and products . , - - - 

Fabricated metal products . — 

Machinery . ...... 

Electrical equipment and 

communicatk/rf ............ . - . 

Radio and TV receiving equipment ....... 

Electronic components ................... 

Communication equipment and 

communication ■ 

Other electrical equipment 

Motor vehicles and motor vehicles equipment 

Other transportation equipment 

Aircraft and missiles > 

Professional and scientific 

instruments 

Scientific and mechanical measuring 

instruments »• 

Optical, surgical, photographic, and other 
instruments 

Other manufacturing industries 

Nonmanufacturing industries * . 



DnlnbuVQn by size or* company 
(h*,ed on number of emp/Oyee*) 

5,000 to 9.999 

10,000 or more .....»..<,. 







Basic 


Applied 


Develop- 


SIC code 


Total 


research 


research 


ment 






6l0 


3384 


14,318 












20 


— . 

245 


20 




118 


22.23 


59 


2 


21 


37 


24.25 


48 


PI 


V) 




26 


187 


4 


57 


126 


28 


1.819 


241 


707 


872 


281-82 


1.020 


120 


436 


464 


283 


510 


101 


184 


226 


284-89 


289 


20 


87 


182 


29.13 


505 


21 


224 


259 


30 


230 


4 


58 


168 


32 


155 


9 


49 


97 


33 


272 


17 


113 


142 


331-32 3391 .3399 


144 


V) 


(') 


88 


333-3633392 


128 


0) 




54 


34 


233 


V) 


{') 


167 


35 


1.773 


20 


248 


1304 


36.48 


4334 


145 


692 


3,697 


365 


64 


V) 


V\ 


44 


367 












i 2,861 


127 


447 


2307 


366.48 


7 








361-64,369 


1.589 


V) 


VI 


1345 


371 


| 1.756 


13 


148 


1595 


373-75,379 








372,19 


4.912 


54 


464 


4393 


38 


744 


IS 


85 


643 


381-82 


110 


4 


19 


88 


383-87 


633 


12 


66 


555 


21,27.31,39 


136 


7 


33 


96 


07-12,14-17,41-47. 










49-67.739.807,891_ 


704 


31 


309 


364 




1,170 


72 


337 


761 




15,063 


451 


2.416 


12.197 



Industry and si/e of company 



Total 

Distribution by industry 

Food and kindred products .......... 

Textiles and apparel 

Lumber, wood products, and furniture 

Paper jnd allied products ....... 

Chemicals and allied products 

industrial chemicals .............. 

Drugs and medicines 

Other chemicals . ..... » 



Petroleum refining and extraction 

Rubber products 

Stone, clay, and glass products 

Primary metals — .. 

Ferrous metaH and products 

Nonferrous metals and products - - . 

Fabricated metal products 

Machinery 

Electrical equipment and 

Communication 

Radio and TV receiving equipment 

electronic components , « 

Communication equipment and 
communication 



Motor vehicle? and motor vehicles equipment 
Other transportation equipment .............. 

Aircraft and missiles ..... 

Professional and scientific 

instruments • 

Scientific and mechanical measuring 

instruments 

Optical, surgical* photographic, and other 
instruments .............. 



Other manufacturing industries . 
>ton manufacturing Industrie*. ... 



DhtrtbutrOn by iiiQ of company 
(biicd on number of employed) 

5.000 to 9.999 , - 

10.000 or more ... 



' Not separately available but included in total. 
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ERIC 



J JUL 
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■ B-43.— Funds for basic research, applied research, and development, 
by selected industry and size of company: 1971 and 1972 



\Uo\Urs m millions! 



1971 





Basic 


Applied 


Develop* 


To'al 


research 


research 


mcnt 


15,311 


610 


3,384 


14.318 


245 


20 


107 


118 


59 


2 


21 


37 


46 


V) 


Pi 


39 


187 


4 


57 


126 


1,819 


241 




872 


1J02O 


120 


436 


464 


510 


101 


184 


2% 


289 


"9 


87 


182 


505 


21 


224 


259 


230 


4 


58 


168 


1S5 


9 


49 


97 


272 


17 


113 


142 


144 


P* 


Pi 


88 


128 


Pi 


PJ 


54 


233 


(<> 


Pi 


167 


1773 


20 


248 


1.504 


4,534 


K5 


692 


3,697 


$4 


PI 


I 1 ) 


44 


► 2.881 


127 


W 


2.307 


1,589 


PI 


11 


1345 


1.756 


13 


148 


1395 


4.9*2 


54 


464 


4,393 


744 


16 


85 


643 


110 


4 


19 


88 


633 


12 


66 


555 


136 


7 


33 


96 


704 


21 


309 


J64 


1.170 


72 


337 


761 


15,063 


451 


2,416 


12.197 



Jn duMr^ jnd size of company 



Disi nbut ion by induuty 

food and kindred products ... , . 

Textiles and apparel 

lumber, wood products, and furniture 

Paper jnd allied products 

Chemicals and allied products - . . - 

industrial chemicals . . , 

Drugs and medicines 

Olher chemicals , - - — 



Petroleum refining and extraction 

Rubber products , . , . . 

Stone, clay, and glass products ..... 
Pfifmty metals 

Ferrous metals and products ...... 

Nonferrous metals and products - - 

fabricated metal products „ , * 

Machinery , - < . . 

Electrical equipment and 
communication ... 

Radio and TV receiving equipment 
electronic components 
Communication equipment and 
communication .„.*,.. ..... 



Motor vehicles and motor vehicles equipment 

Other transportation equipment 

Aircraft and missiles 

Professional and scientific 

instruments «. ....... 

Scientific and mechanical measuring 

instruments 

Optical, surgical, photographic, and other 
instruments , , , «■ 



Other manufacturing industries . . . , 
Nonmanufacturing industries * 

Dhtnbution by site of Company 
(biscd on number of employee!) 

5,000lo9,999 ... 

I0,000ormore ... ... 



SIC code. 



20 
22,23 
24.25 
26 
28 



281-82 
283 
284-89 



' 29.13 
30 
32 

33 



331-31.3391.3399 
333-363392 



36,48 



365 
367 
366,48 
361*64.369 

371 

373*75379 
372.19 

38 



381,82 

383-87 

21 .2731. 39 
07.12,14-17,41-47, 
49*7.739^07,891 



1972 



19,437 



2S8 
61 
51 
186 
1,909 



1.045 
£58 
306 



473 

263 
167 
264 



137 
126 



241 
1.964 



4,946 



54 
3.173 
1.719 

1.982 
5,014 



123 

680 
143 

711 



1.238 
16,039 



Basic 
research 



611 



20 
2 

PI 
4 

246 



120 
107 
19 



145 



PI 
126 

Jl 

11 

57 



74 
455 



Applied 
research 



3.521 



105 
21 
PJ 
62 

753 



450 

205 
99 



221 
58 
51 
J05 

PI 

pj 



pi 

267 
606 



(*l 
527 

Jl 
156 
42* 

9* 



25 

_69 
31 

297 



345 
2458 



9 

ERLC 



64 



112 



Table 8-44.— Funds for basic research, applied research and development, 
by industry, source, and selected company size group: 1972 



{Dollars In millions) 



Industry and size of company 



D.itttbuUyn by tnduufy 

food and kindred products 

Textile* and apparel 

lumber, wood products, and furniture . , 

Paper and allied products ... , . . 

Chemicals and allied products ...... 

Industrial chemicals ...... , , . 

Drugs and medicines „.......„.„,. 

Other chemicals ,,„,,„. , , , fmwt 



Petroleum refining and extraction 

Rubber products „ (ii 

Stone, clay, and glas* products . . . 
Ptinaty metals ..,.„..,«., 



Ferrous metals and products .,.,.» , . 
Nonferrous metals itid products . . , 

Fabricated metal products ..... .. _,,„. , . 

Machinery 

Electrical equipment and Communication , 
Rtdio and TV receiving equipment ..... 

Electronic components 

Communication equipment A 

Communication .I,.,*...., 

Other electrical equipment . - 

Motor vehicles and motor vehicles 

equipment ...,,,.„„„ „ . . . . , , , , 

Other transportation equipment . 
Aircraft and missiles . . . ..... 

Professional and scientific 

instruments .».,...... . 

Scientific and mechanical measuring 
instruments .... , , 

Optical, surgical, photographic, and 
other instruments ......... . 

Other manufacturing industries . , , , . 
Nonmanufaauring industries , 



SIC code 



20 
22.23 
24.25 
26 
28 



281-82 
283 
284-89 



Distribution by uie of (ompjny 
fha*e</ on number of rrwp/oyeetj 

5.000 to 9.999 ... , 

10.000 or mite 

* Not separately available but included in total, 



29,13 
30 
32 
J3 

331-32.339U399 
333 36,3392 



Total 



r B^sic 

research 



Federal 



58.090 



1 
1 

( 
( 

196 



$131 



175 



34 

35 
36,48 



365 
367] 



366.48J 
361-64,369 



371| 
373-75379/ 
372.19 

38 



381-82 
383-87 



2U73L39 
07-12,14-17.41-47 
^9*67.739,807,891 



10 



11 
339 
2.504 



V) 
1,699 



303 
4.068 

168 



24 
144 



VI 

Ail 



226 
7,187 



Applied 
research 



$956 



n 

V) 
320 



CI 
227 

vi 



V) 
251 



V) 
176 



79 
674 



Develop- 
m ent 



$7,003 



10 
242 

2,138 



CI 
1,428 

11 



295 
3.802 

152 



16 
137 



238 



141 
6.425 



Total 



S11347 



257 
61 
VI 
V) 
1713 



870 



458 

231 
164 
252 



135 
116 



230 
1.625 
2A42 



_Company 



Basic 
research 



V) 



1.474 



1.679 
945 



_636 



99 
537 



V) 
278 



1,012 
8,852 



S480 



I 1 

i' 
v 

201 



82 



68 
367 



Applied 
research 



S2.565 



1*1 
I'l 
VI 
VI 
686 



386 

II 



209 

49 

96 



486 



300 



V) 
173 

82 



V) 
VI 



V) 

121 



266 
1.884 



ERLC 



fi3 



Table B-45.— Funds 



for basic research, by industry and size of company: 
1957-58 and 1963-72 



(Dollar* in million*] 



Industry jnd size of company 



Total 



Dniribui ion by industry 

Food and kindred product* - 

TCitife* and apparel 

lumber, wood product*, and furnhure 

Paper and allied product* 

Chemical* and allied product* . . . . . 

industrial chemical* ... . .... 

Drug* and mcdicinr* . . , . 

Other chemicals ,...„ 



Petroleum refining an extraction . 

Rubber product* 

Stote. clay, and gla** product* . , . 
Primary metal* — , 



Ferrom metal* and product* 4 
Nonfcf f ou* metal* and product* 



fabricated metal product* . 
Machinery ............. . 

Electrical equipment and 
communication 



Radio and TV receiving equipment 
Electronic Component* 
Communication equipment & 
communication .. w . ..... .. . . 

Other electrical equipment . 



Motor vehicles and motor vehicle* 

equipment .. ..... . 

Other tramporta tion equipment . 

Aircraft and mi**ile* 

Profe**K>nal and scientific m*trument* . 

Scientific and mechan^l measuring 
instruments . „ , » . , 

Optical, surgical, photographic, and 
other instrument* .,.„,..,., , , 



Other manufacturing Industrie* . 
Nonmanufacturing industries - . 



DtUvbution by iitt of Company 
(biied on number o* employee*} 

less thin 1.000 

1.000 to 4.999 . .. ..... 

5,000 to 9,999 

10,000 or more 



SIC code 



20 
22.23 
24.25 
26 
28 

281-82 
263 
284*89 



29,13 
30 
32 
33 



331-3243914399 
333-364392 



365 
367 



366,48 
361-64469 



371 

373-75,379 
372.19 
38 



381-82 
383-87 



21,274149 
07-12.14-17.4M7. 
49-67^39v807j891 



S271 



218 



19S8 1 
$295 



S522 



32 
240 



2 
152 

105 
33 
14 



110 
23 



439 



S549 



14 

Vi 
Fr 
2 

153 

105 
35 
II 



1 Estimated by the National Science foundation. 
* Not separately available but included in total. 
' Data included in the other manufacturing industries group. 



S592 



10 

ft 

w 

3 

173 

119 

38 

in 



34 

(•1 
9 
13 

10 

J 

4 

22 

148 

n 

121 

27 



V) 
40 

488 



ItVfuMty and si/c of company 



$624 



13 
1 

4 

176 

11 
45 

j_9 

29 
5 

PI 
12 

M 
J 

4 

26 

J22 

w 

96 



74 

10 



V) 

4 



39 
67 
I 39 

480 



Total 



Ditttthutlan hy industry 
Food and kindred products ,,„„,.,,, 
Textile* and apparel ........ 

lumber, *ood product*, and furniture 

Paper and allied product* , 

Chemical* and allied product* ........ 

Industrial chemical* ............ 

Drug* and medicine* .............. 

Other chemical* ...... ....... 



Petroleum refining and eitraction 
Rubber products .,„.,.,,,,.-*,„ 
Stone, clay, and gU*s product* 
Primary metal* .......... ....... 



ferrous metal* and products 4 ... 
No n ferrous metal* and product* 



fabricated metal product* , 

Machinery 

Electrical equipment and 
Communication .... ... 



Radio and TV receiving equipment 
Elect ronic component* ............ 

Communication equipment it 
communication ................ 

Other electrical equipment , 



Motor vehicle* and motor vehicle* 

equipment „ 

Other transportation equipment ...... 

Aircraft and missiles ............ .... 

Professional and scientific instrument* . 

Scientific and mechanical measuring 
instruments . 

Optical, surgical, photographic, and 
other instruments 



Other manufacturing industries . 
Nonmanufacturing industries 



DiUtibution by si>© of company 
(hated on number of employee*? 

le** than 1,000 

1,000 to 4,999 

5jOOO to 9,993 „,< 

10,000 or more 



20 
22.23 
24.25 
'26 

2S 



281-82 
283 
284-89 



29,13 



331-3243914399 
333-364392 



36.48 



365 
367 



366,^8 
361-64.3&9 



371 

372,19 
38 



381*82 



21 ,2741 49 
07-12.14-17.41-47, 
49-67739J807^3l 



* SIC code* 3391 and 3399 included in the nonferrous metal* and produc 

* Included in the other electrical equipment group. 




314 



66 



Table B-45.— Funds for basic research, by industry and size of company: 

1957-58 and 1963-72 



(Dollar* in million*} 



1956* 


1963 


1964 


1965 


1966 




ecu 


coo 


$S92 


30Z4 


s 


12 


14 


10 


13 


1 


1 


1-1 


PI 


I 






CO 


11 




1*} 


2 


2 






92 


152 


153 


173 


176 


W 


105 


105 


119 


H 


21 


33 


35 


38 


45 


6 


14 


<1 


« 


9 


34 


34 


37 


34 


29 


f-1 


8 


|1 


« 


5 


VI 


6 


5 


9 


11 


7 


11 


11 


13 


12 


$ 


8 


8 


10 


(1 


2 


3 


3 


3 


3 


1 


5 


4 


4 


4 


20 


25 


26 


22 


26 


63 


133 


134 


148 


122 


t*i 


i 1 


II 


1*1 


{') 


4j 


110 


112 


121 


96 


21 


23 


22 


27 


fl 












ft 


28 


38 


37 


<1 


26 


59 


68 


74 


74 


10 


fl 


11 


__ 11 


(1 


2 


4 


3 


3 


Pi 


8 


l-t 


11 


ll 




8 


3 


4 


4 


4 


H 


28 


25 


29 


51 












cn 


11 


in 


11 


39 


32 


31 


34 


40 


67 


240 


439 


461 


488 


j J8 
|480 



Industry and size of company 



Total 

Dhftibutiort by §ndvitty 
Food and kindred r r oduct> 

Textile* and apparel 

lumber, wood products, and furniture 
Paper and allied product* ... 
Chemicals and allied products 

Industrial chemicals . . . . , 

Drugs and medicines 

Other chemicals ...... 



Petroleum refining and extraction 
Rubbed products 
Stone, clay, and glass products 
Primary metals . ........... 

Ferrous metals and products 4 . . . 
Nonferrous metals and products 

Fabricated metal products .... 

Machinery . . . . . , 

Oectrical equipment and 
communication ...... ........ 



Radio and TV receiving equipment 
Electronic components 
Communication equipment & 

Communication 

Other elect *cal equipment ... 



Motor vehicL= and motor vehicles 

equiproef ... .....,.,«,,.,,, 

Other transportation equipment 

Aircraft and mis'-?** » , , w * « 
Professional and scientific instruments . 

Scientific and mechanical measuring 
instruments 

Optical, surgical, photographic, and 
other instruments 



Other manufacturing industries 

Nonmanufacturing industries ...... « 

DitrrrhoiiOn 6y i»/e o/ company 
{bated on nwn&er o/ employee^ 

less than 1,000 

1.000to4,999 

SOT to 9,999 . 

10.000 or more 



SIC code 



20 
22.23 
24.25 
26 
28 



281-82 
283 
284-89 



29.13 
30 
32 
33 



331-32339U399 
333-363392 



36.48 



365 
367 



366,48 
361-64369 



371 

373-75379 
372,19 
38 



381-82 
383-87 



21,273139 
07-12.14-17,41-47, 
49-67.739.807,891 



1967 



$629 



4 

184 



131 



112 

1-1 



56 
45 
50 
478 



1968 
$642 



17 

2 

in 

4 
201 



134 



115 



V) 

ft 

55 
490 



1969 
$618 



18 
2 

11 
4 

206 



134 



n 

118 



II 
II 
62 
469 



1970 
$629 

20 
2 
II 
5 

230 



144 



I 7 ) 
127 
Jl 

V) 
63 



38 
58 
62 
471 



1971 



$610 



20 
2 

V) 

4 

241 



120 
101 
20 



21 
4 

9 
17 



11 



CI 
20 



14S 



11 
127 



54 
16 



4 

12 



7 
31 



36 
51 
72 
451 



4 SIC codes 3391 and 3399 included in the nonferrous metals and products group for 1957 to 1965, 
* Included in the other electrical equipment group. 



9 

ERIC 



66 
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Table B-46.— Funds for basic research, by industry and selected company 
size group: 1971 and 1972 

[Dollars in millions! 



Petroleum refining and extraction 
Rubber product* 
Stone, day, and glass products 
Piirrttry metal; 

ferrous metaH and products 
Nonferrous metals and product* 




fabricated metal product* 

Machinery * 

Electrical equipment and 
communication , . . 

Radio and TV receiving equipment 
Electrons components 
Commutation equipment & 

Cofttfr)uf'!CiJ»«n , r t 

Ot?;cr t Hrifrical equipment , . , . 

Moto- sefc^'es and motor vehicles 

Other tran*porta:-on equipment „ . , . 
Ai.*cf jfj and missile* . . . . . . 

Profusion*? ^d scientific instruments 

*«: and mechanical measuring 
irumtnj* 

Optical, surgical, photographic, and 
Othc* instruments . . .,..„,. 

Other manufacturing industries - r . . . 
Nonmanufacturing industries . 



Table B-47,— Funds for basic resc 

1967-72 

[Dollars in mill 



Field of science 



Total 

Physical sciences 
Chemistry 



Physics 
Astronomy .......... 

Mathematics 

Environmental sciences 

Atmospheric sciences 
Geological sciences . . 
Oceanography 



Engineering (including metallurgy) 
Life sciences 



Biological sciences . . 

Clinical medical sciences 



Other sciences 



1 Not separately available but included in total. 



1967 



$629 

308 
162 

( 1 ) 

n 

12 
14 

H 
V) 
H 

172 
69 

P) 

n 

53 



1 Not s« pauteir available but included in total, 



9 

ERIC 



116 



67 



ill 



Table h -47.— Funds for basic research, by field of science: 

1967-72 



[Dollars in millions] 



Fiefd of science 


1967 


1968 


1969 


1970 


1971 


1972 


Total , 


$629 


$642 


$618 


$629 


$610 


$611 




308 


317 


324 


303 


287 


289 


162 

W 
V) 


191 

V) 
0 


213 

0 

('} 


196 

(') 
V) 


IRfi 

n 

(') 


1QQ 

loo 

V) 


Mathematics 

Environmental sciences 


12 
14 


13 
11 


13 
11 


13 
8 


14 
8 


14 
8 


Atmospheric sciences 

Geological sciences 


n 

{') 
W 


(') 
P) 
V) 


(') 
V) 
V) 


n 
w 

V) 


3 
3 
2 


3 
3 
2 


Engineering (incfuding metallurgy) . . 
Life sciences 


172 
69 


181 

76 


170 
74 


1/0 
107 


159 
117 


159 
117 


Biological sciences 

Clinical medical sciences 


V) 


50 
26 


58 
16 


71 
36 


77 
40 


77 
40 


Other sciences 


53 


43 


26 


28 


24 


24 



* Not separately available but included in total. 



Table B-48.— Funds for basic research, by selected industry 
and field of science; 1972 



(Dollars in millions] 



Industry 

Total 

Food and kindred products ..... 

Textiles and apparel ............ 

Lumber, wood products, and 

furniture ................... 

Paper and allied products 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines 

Other chemicals 

Petroleum refining and 

extraction 

Rubber products 

Stone, clay, and glass products . . . 
Primary metals 

Ferrous metals and products . 

Nonferrous metals and 
products 

Fabricated metal products 

Machinery 

Electrical equipment and 
communication 
Radio and TV receiving 

equipment 

Electronic components 

Communication equipment & 
communication .......... 

Other electrical equipment 
Motor vehicles and motor 

vehicles equipment 

Other transportation equipment . 

Aircraft and missiles 

Professional and scientific 

instruments 

Scientific and mechanical 

measuring instruments .... 
Optical, surgical, photographic 
and other instruments 

Other manufacturing industries 
Nonmanufacturing industries 



SIC code 



Total 



Physical 
sciences 



Mathe- 
matics 



Environ- 
mental 
sciences 



Engineering 
{including 
metallurgy) 



Life 
sciences 



2G 
22.23 

24.25 
26 
28 



281-82 
283 
284-89 



29.13 
30 
32 

33 



331-32,3391,3399 
333-36,3392 



34 
35 

36,48 



365 
367j 

366,48* 
361-64,369 



371) 
373-75,3791 
372,19 

38 



381,82 
383-87 



21,27,31.39 
07-12,14-17,41-47, 
49-67,739,807,891 



$611 



$289 



$14 



$8 



$159 



20 
2 

(') 
4 
246 



4 
141 



120 
107 
19 



23 
4 
11 
12 



w 

23 
145 



V) 
126 



6 

27 



80 
46 
15 



V) 



16 
4 

n 

3 



n 
11 

54 



(') 



44 



ill 



7 



n 
n 

70 



P) 



3 

33 



$117 



V) 

83 



21 
58 
4 



V) 

2 



V) 



n 

8 



i 



JIL 



(*) Not separately available but included in total. 



ERLC 



m 



Table B-49*— R&D-performing companies with 5,000 or more 
employees and number of companies performing basic research 
only, by industry: 1972 



industry 



Total . 



Food and kindred products 

Textiles and apparel 

Lumber, wood products, and furniture 

Paper and allied products 

Chemicals and allied products 

Industrial chemicals 

Drugs and medicines 

Other chemicals 

Petroleum refining and extraction 

Rubber products mttm 

Stone, clay, and glass products 

Primary metals 

Ferrous metals and products 

Nonferrous metals and products 

Fabricated metal products 

Machinery 

Electrical equipment and communication 

Radio and TV receiving equipment 

Electronic components 

Communication equipment and 

communication 

Other electrical equipment Y.\\Y.\ 

Motor vehicles and motor vehicles 

equipment 

Other transportation equipment mma . 

Aircraft and missiles 

Professional and scientific instruments 

Scientific and mechanical measuring 

instruments 

Optic.il, surgical, photographic, and other 
instruments 

Other manufacturing industries 

Nonmanufacturing industries 



SIC cod e 



20 
22,23 
24,25 

26 

28 



281-82 
283 
284-89 



29,13 
30 
32 
33 



331-32,3391-3399 
333-363392 



34 
35 
36,48 



365 
367 
366,48 
361-64,369' 



3711 
373-75,379j 
372,19 
38 



381-82 
383-87 



21,27,31,39 
07-12,14-17,41-47, 
49-67,739,807,891 



Companies with total employment of— 



5,000 to 9,999 perfo 



R&D 



213 



20 
10 
5 

12 

22 



12 



11 
25 
20 



13 

12 
12 



12 
9 



Basic 
research 



71 



11 



15 



rming 



Basic 
research 
as percent 
of R&D 



33 



8 
68 



80 
89 
38 



40 
33 
71 
50 



40 
100 



10,000 or more performing 



R&D 



9 

20 
25 



50 



31 

17 
17 



20 
14 



25 
22 



301 



30 
22 
4 
17 
29 



18 



15 
6 
10 
21 



10 
28 
38 



I 
22 
14 



Basic 
research 



151 



22 



14 



14 



11 



9 

ERLC 



69 

119 



Table B-50.— Funds by applied research and development, 
by product field: 1963-72 

(Doiiars in millions) 



Product field 



Total 



Atomic energy devices* 

Ordnance, except guided missiles - 
Guided missiles and spacecraft . . - 
Food and kindred products ...... 

Textile mill products .......... 

Chemicals, except drugs and 
medicine* ............ . . . 



Industrial inorganic and organic 
chemicals ....... 

Plastics materials and synthetic resins, 
rubber, and fibers . . .. ......... 

Agricultural chenicals ....... 

Other chemicals .. .... 

Drug} and medicines 

Petroleum refining and extraction . . 

Rubber and miscellaneous plastics 

products .... .. 

Stcne. clay, and glass products .... .. 

Primary metals ..... .. 

ferrous metals and products .. ..... 

Nonferrous metals and products 





34 


Machinery . . . . . . 


35 


Engines and turbines ....... .... . 


351 


farm machinery and equipment .... 


352 


Construction, mining, and materials 






353 


Metafworking machinery, and 






354 


Office, computing, and accounting 






357 


Other machinery, except electrical . 


balance of 35 



Ciectrical equipment, except 
communication . .... 

Electric transmission and distribu- 
tion equipment 

El metrical industrial apparatus ......... 

Other electrical equipment and 
Supplies . . . . 

Communication equipment and 
electronic Component .... 

Motor vehicles and other transportation 
equipment . . . . , . . 

Motor vehicles and equipment ... . 
Other transportation equipment 

Aircraft and parts ... 

Professional and scientific 

instruments , . * « . * . .,».,,»,..»,.. . . 
Other product fields, not elsewhere 

classified . ....... ...... .... — .. 



SIC code 



19, except 192 
192 
20 
22 

28. excep* lei 



282 
287 
254.86 



283 
29.13 

30 
32 
33 



331-32.3391,3399 
balance of 33 



36 except 365-67 



361 
362 



363-64 and. 369 



36567 
37, except 372 



371 

373-75 And 379 



372 

38 



1963 



512,095 



609 
92 
3,345 
102 

861 



379 
45 
1% 



227 
194 

87 
74 
152 



135 
913 



124 

76 



412 
185 



277 



152 



2,150 
651 



623 

28 



1.520 
298 
M21 



1964 



$12,948 



709 
94 
3.496 
118 

n 

949 



402 
48 
195 



234 

205 

102 
85 
164 



150 

970 



126 
79 



458 
182 



305 



175 



2.223 
678 



651 

27 



»1,670 
346 
'463 



1965 



513,592 



642 
103 
1771 
131 
21 

1,019 



B0 

420 
64 
204 



274 
211 

112 
92 
178 



108 
70 



153 
1,113 



138 
96 



69 
52 



549 

209 



319 



181 



2.258 
713 



685 
28 



1,5^9 
372 
511 



1966 



514.924 



1 Distributed according to SIC code from 1968 to present, 

2 Not separately available but included in total. 
' Estimated by the National Science foundation, 



627 
153 
4.031 
130 
42 

1436 



324 

438 
77 
197 



322 
206 

128 
99 
194 



104 
90 



161 
1.254 



173 
100 



110 
76 



573 
222 



375\ 



69 
111 



195 



2,396/ 
807 



757 
50 



1*953 
461 
548 



1967 



515757 



675 
218 
3741 
134 
55 

1.119 



347 

474 
92 

205 



346 
21S 

132 
121 
208 



117 
91 



204 
1.293 



192 
102 



119 

67 



-.14 
199 



3,053 



755 
76 



2,168 
535 
710 



Product field 



Total 



Atomic Energy devices' . 

Ordnance, except guided missiles . 
Guided missiles and spacecraft ...... 

Food and kindred products .......... 

Textile mill products ....... ......... 

Chemicals, except drugs and 

medicine*.. ....... .. .... 

Industrial inorganic and organic 
chemicals 

Plastics materials and synthetic resms, 
rubber, and fibers ... ,. 

Agricultural chemicals ,» ... 

Other chemicals ... . 



Drugs and medicines ...... >. 

Petroleum refining and extraction . . . 
Rubber and miscellaneous plastics 

products .............. ....... 

Stone, clay, and glass products ....... 

Primary metals 

Ferrous metals and products ....... 

Nonferrous metals and products - . 

Fabricated metal products » . . . - 

Machinery .. .......... .. ....... 

Engines and turbines , 

farm machinery and equipment . . . 
Construction, mining.and materials 

handling machinery ....... .... 

Metaiworfcing machinery, and 

equipment .»»,..,, 

Office, computing, and accounting 

machines 

Other machinery, except electrical 

Electrical equipment, except 
communication . . . ...... ....... 



Electric transmission and distribution 
equipment »,,,..,., 

Electrical industrial apparatus 

Other electrical equipment and 
supplies 



Communication equipment and 
electronic components 

Motor vehicles and other transportation 
equipment .............. . ..... . 

Motor vehicles and equipment ..... 
Other transportation equipment .... 

Aircraft and parts , , 

Professional and scientific 

instruments ........ 

Other product fields, no; elsewhere 

classified ,..,,»...,,.,.».,.,..,.... 



SIC code 



19. except 192 
192 
20 
22 

28. except 283 



281 

282 
287 
284-86 



283 
29.13 

30 
32 
33 



331-32.3391.3399 
balance of 33 



351 
352 



353 



354 



357 

balance of 35 



36 except 365-67\ 



361 
362 

363 64 and. 369 



365*67/ 
37, except 372 



371 

373-75 and 379 



372 
38 



1968 



ERLC 



70 



Table B-50.— Funds by applied research and development, 
by product field: 1963-72 

JDolJjf s in millions) 



1964 


1965 


1966 


1967 


$12,948 


$13392 


$14,924 


$15757 


709 


642 


627 


: 

675 


94 


103 


153 


218 


3,4% 


3772 


4j011 


3741 


IIS 


131 


130 


134 


W 


21 


42 




949 


1j019 


1.036 


1,119 


304 


330 


324 


347 


402 


420 


438 


474 


48 


64 


77 


92 


195 


204 


197 


205 










234 


274 


322 


346 


205 


211 


206 


215 


102 


112 


128 


132 


85 


92 


99 


121 


164 


178 


194 


208 


97 


108 


104 


117 


68 


70 


90 


91 


150 


1S3 


161 


204 


970 


1.113 


1.254 


1293 


126 


138 


173 


192 


79 


% 


100 


102 


60 


69 


110 


119 


66 


52 


76 


67 


4S8 


549 


573 


614 


182 


209 


222 


199 


305 


319 


375\ 




46 


51 


69 




84 


87 


1^1 










3.053 


175 


181 


195 


— -'- 


2223 


2258 


2,396) 




678 


713 


807 


831 


651 


68$ 


757 


755 


27 


28 


50 


76 


I M370 


1399 


1,953 


2,168 


1 346 


171 


461 


535 


1 M63 


511 


548 


710 



Product field 


SIC code 


1968 


1969 


1970 


1971 


1972 


Total 




$16787 


$17700 


$17*33 


$17702 


$18,825 


















19. except 192 


201 


186 


192 


192 


205 


Guided missiles and tpacecraff 


192 


3786 


37" 


3,115 


2J32 


2724 


Food and kindred pi od uct s 


20 


165 


179 


204 


207 


229 


Textile mill products , ...» „ 


22 


58 


66 


55 


60 


60 


Chemicals, except drugs and 
















28, except 283 


1.168 


1214 


UI2 


1316 


1311 


inuustftai inorganic ano organic 














chemical* ,,.,...,..„„...„„*,....,, 


281 


382 


390 


398 


398 


402 


Plastic* materials and Synthetic resins. 














rubber, and fibers * , 


282 


466 


482 


521 


511 


483 


Agf k ultur i\ chemicals 


287 


99 


104 


12$ 


130 


123 


Other chemicals , - , , 


284-86 


221 


237 


267 


277 


303 




283 


375 


417 


447 


506 


532 


Petrokmm refining and extraction , . . 


29.13 


239 


252 


272 




304 


Rubber and miscellaneous plastics 
















30 


160 


163 


193 


215 


253 


Stone, day* and glass products 


32 


130 


157 


128 


128 


111 


Primary metal* * 


33 


207 


224 


235 


230 


234 


ferrous metals and products 


331-323391,3399 


119 


125 


127 


114 


123 


Nonferrous metals and products 


balance of 33 


88 


99 


108 


116 


111 




34 


478 


504 


622 


70: 


673 


Machinery ........... . - , - 


35 


U96 


1,562 


1376 


1783 


1.965 


Cngines and turbines , , , „ 


351 


203 


196 


204 


246 


292 


Farm machinery and equipment 


352 


96 


99 


89 


90 


-» 


Const ruction, mining, and materials 














handling machinery 


353 


129 


154 


182 


196 


229 


Metalworking machinery, and 














equipment ,,,„.,,.,,.,.,,,,..,, 


354 


90 


83 


86 


86 


88 


Office, computing, and accounting 
















357 


678 


812 


863 


901 


9% 


Other machinery, except electrical 


h^Mnr/e of 35 


201 


210 


252 


264 


261 


Clectrical equipment, except 














communication . * 


36 except 36S*67\ 












electric transmission and distribution 


J 






- — , 




















Clectncal industrial apparatus ... . » 




3J6J 


3.409 


3372 


3,615 


3,947 


Other electrical equipment and 


J 


supplies * * * , , , , , . , 


363*64 and, 369 1 












Communication equipment and 
















365-67/ 












Motor vehicles and other transportation 














equipment . , , 


37, except 372 


956 


1,139 


1.138 


1,404 


1,647 


Motor vehicles and equipment 


371 


860 


1,051 


1,046 


1258 


1,469 


Other transportation equipment . . 


373-7$ and 379 


96 


88 


90 


146 


178 


Aircraft and pans . . . . * . , . * . * . . 


372 


2,370 


2379 


2356 


2,423 


2334 


Professional and scientific 
















33 


719 


814 


724 


652 


852 


Other product fields, not elsewhere 


















1,103 


1.124 


1,191 


\ t m 


1246 







9 

ERIC 



70 
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Table B-52.— Funds for applied research and development, by industry and product field: 1972 



{Dollars in million*) 



Industry 



Total 

Food and kindred products 

Textiles and apparel *•* 

lumber, wood products, and furniture *. 
Paper and allied products — .......... 

Chemicals and allied products 

Industrial chemicals . 

Drugs and medicines « 

Other chemicals 

Petroleum refining and extraction 

Rubber products ... r » ■ • 

Stone, c«y, and gf*» products .......... 

Primary metals 

Ferrous metals and products 

Non ferrous metals and products 

Fabricated metaf products « 

Machinery - «•* 

Electrical equipment and communication 

Radio and TV receiving equipment . . . 

Electronic compoi ents 

Communication equipment and 
communication 

Other electrical equipment 

Motor vehicles and motor vehicle* 

equipment , 

Other transportation equipment 

Aircraft and missile* .*»*.•- 

Professional and scientific instruments 

Scientific and mechanical measuring 
instruments . * * 

Optical, surgical, photographic, and 
other instruments 

Other manufacturing industries 
Nonmanufacturing industries ........... 



' Not separately available but included in total. 



SIC code 



20 
22,23 
24,25 
26 
28 



281-82 
283 
284*89 



29.13 
30 
32 
33 



331-32.33913399 
333*36.3392 



34 
35 
36.48 



365 
367 



366,48 
361-64,369 



371 

372,19 
38 



38132 
383-87 



21.J7.3l.39 
07-12.14-17,41.47, 
49-67739,807,891 



Total 



Ordnance, 
except 
guided 
miss i les 

19. except 
192 



$18,825 



239 
59 
51 
182 
1.C62 



925 
451 
286 



451 

260 
156 
252 



235 
1.941 
4,801 



52 
3,047 
1702 



1.972 

4,957 
789 



120 
669 



137 
683 



Product field and SIC code 



Guided 
missiles 
and 
spacecraft 



S205 



Food and 
kindred 
products 



192 



$2724 



2 
2 

638 



438 
200 



1,981 
13 



Textile 

mill 
products 



20 



$229 



165 
1 



Chemicals, 

except 
drugs and 
medicines 



22 



$60 



V) 



- V 



Drugs 
and 
medicines 



28,except 
283 



$1,287 



625 
34 
205 



109 
32 
21 
18 



12 



20 



Petroleum 
refining 
and 
extraction 



283 



$532 



446 



38 
384 
24 



Rubber 
products 



29.13 



$304 



265 



Stone* 
clay, 
and glass 
products 



30 



$253 



4 

151 
5 
6 



Primary 
metals 



32 



$111 



Fabricated 

metal 
products 



33 



$234 



6 

V) 
158 



Machinery 



34 



$673 



32 



39 



12 



13 



131 



$1,965 



341 
401 



ERLC 



324 



72 



-3 r q 



s for applied research and development, by industry and product field: 1972 



(Dollars in millions) 



Product Held and SIC code 



Cuided 
missiles 
and 
soacecraft 



Food and 
kindred 
produus 



Textile 

mill 
products 



Chemicals, 

except 
drugs and 



medicines medicines 



Drugs 
and 



Petroleum 
refining 

and 
extraction 



Stone, 
clay, 

Rubber land glass 



products 



products 



Primary 
metals 



Fabricated 

metal 
products 



Machinery 



Electrical 
equipment 

and Com- 
munication 



Motor vehi- 
cles and 

other trans- 
portation 



equipment and parts 



Aircraft 



Profes- 
sional and 
scientific 
instru- 
ments 



$205 



6b 



192 

$2724 



636 



m 

200 



1,981 



20 

$229 



165 
1 



J! 

VI 

Jl 

13 
4 



22 
_$6C 

II 
40 

<»> 
5 

(' 
0) 



26.except 
283 

$1,287 

26 
3 
9 
8 

864 

625 
34 

205 

109 
32 
21 

16 

£ 
12 

24 

27 



37 



283 
S532 



446 

38 
384 
24 



29,13 
5304 



n 

_J!L 

265 

_!!! 

3 
5 



$253 

3 
4 

<'J 
23 

17 

4 

2 

4 

1S1 
5 

6 

1 

5 

4 
4 

3 



17 
Jl 

V) 

Jl 
5 

3 



Sill 



33 

S234 



16 

(') 
V) 

6 
V) 
O 
1S8 

8S 
73 



$673 



39 



10 



13 



$1,965 

12 
CI 

36 

24 

20 
V) 



5 

41 

1.198 

341 



218 

123 

134 

54 
31 

5 

26 



$3,947 



37, except 
372 

$1,647 



13 



1 

6 

16 
424 

2,476 

(') 
1379 

H 

318 

400 
46 

32 

14 

16 
192 



372 

$2,534 



16 
12 

U58 

171 

_fl 

V) 

V) 

12 
12 



390 



79 
310 



2X)74 



33 



ERLC 



72 



0 



Table B-53.— Funds for applied research and development, by industry and product field: 1971 

(Dollars In million*! 



Industry 



Total 



food and t'wed products „.»,„,,.,,, 

Textiles Cnd apparel ,..»......,.. 

lumber, wood products, and furniture 

Paper and allied products 

Chemicals and aMied products r 

Industrial chemicals 

Drugs and medicine* 

Other chemicals 



Pet'oleum refining and extraction 

Rubber products 

Stone, clay, and glass products 
Primary metals 



ferrous metals and products 
N'onferrous metals and products 

fabricated metal products 

Machinery 

Electrical equipment and communication , 

Radio and TV receiving equipment 

electronic components 
Communication equipment and 

communication „ „ , , , , , . . 
Other electrical equipment , . . , . 



Motor vehicle* and motor vehicles 

equipment . ,„ 

Other transportation equipment . . . „ 

Aircraft and missiles . , ..„„»„,,„„»„„,.,. . 
Professional and scientific instruments 

Scientific and mechanical measuring 
instruments ..., rrtrtr . 

Optical, surgical, photographic, and 
other instruments 



Other manufacturing Industries 
Nonmanufactunng industries , . . 



SIC code 



20 
22.23 
24,25 
26 
26 



281-62 
263 
284-89 



29.13 
30 
32 
33 



331-32.339U399 
333-36^392 



34 
35 
36,46 



365 
367 



366,46 
361-64.369 



371 

373-75,379 
372.19 
38 



383-67 



21 .27,31 ,39 
07.12,14-17,41-47, 
49-67739.807.891 



Si 7702 



225 
58 
47 

183 
1378 



900 
409 



484 

227 
146 
255 



136 
119 



227 
1753 
4389 



62 
2754 
1,573 



1743 

4357 
728 



106 
622 



129 
673 



Ordnance, 
except 
guided 
missiles 



19,except 
192 



SI 92 



65 



1 Not separately available but included in total. 



Cuided 
missiles 
and 
spacecraft 



192 



$2,815 



625 



427 
198 



46 

2.056 
13 



Food and 
kindred 
products 



20 



S207 



147 

r 



Textile 
mill 
products 



22 



$60 



42 



Product field and SIC code 



Chemicals, 

except 
drugs and 
medicines 



28, except 
283 



$1,279 



12 



614 

35 
195 



120 
48 
16 
22 



15 



37 



Drugs 
and 

medicines 



283 
$490 



Petroleum 
refining 
and 
extraction 



29.13 



$286 



413 

45 
345 



257 



Rubber 
products 



$215 



137 



Stone, 
clay, 
ind glass 
product* 



32 



$102 



Primary 
metals 



$238 



16 



16 



161 



10 



Fabricated 

metal 
products 



$701 



30 



29 



72 



23 



81 
30 
349 



14 

334 



Machinery I 




126 



73 



unds for applied research and development, by industry and product field: 1971 

(Dollars in millions] 

















Product field and SIC code 


Ordnance 
e*cept 
guided 
missiles 


, Guided 
missives 

and 
ipacecraft 


Food and 
kindred 
products 


Textile 
mill 
products 


Chemicals 

e*cept 
di d gs and 
medicines 


Drugs 
and 

fnedicines 


Petroleum 
refining 
and 
enaction 


Rubbe 
product! 


Stone, 
clay, 
>nd glass 
products 


Primary 
metals 


Fabrfcatec 

metal 
products 


I 

Machinery 


Electrical 
equipment 

and com- 
munication 


Motor vehi 
cles and 

other tran^ 
portation 

equipment 


Aircraft 
ind rvarf 


Profes- 
sional and 
scientific 
instru- 
ments 


Other 
product 
fields. 
N E.C- 


19*xcep 
19 


192 


20 


h 


28, excep 

I 28. 


I 283 


29,13 


30 


32 


3 


J * 


1 35 


M 


37, excep 

5 37, 


37, 


38 




$19 




$207 


$6C 


$1,27* 


$490 


$286 


$215 


$102 


$23< 


$701 




$3.60 4 


$1,40< 


$2,37, 


$834 


$1,127 






147 
1 


(i 
« 




IS 




2 


1 




; 


12 


V 








14 






ft 










3 

ft 




(' 


1 


ft 










3 






I'J 


C 

12 






ft 


(' 


5 


1 


it 


V 






31 






27 






ft 






2 


37 






ft 


129 
115 






845 


413 


14 


18 


© 


11 


3C 


22 




t 


9 


12 


13 


9 


9 
4 


ft 
ft 


614 
35 
195 


45 
345 
23 


ft 


13 


ft 
ft 
ft 


1« 


29 


17 


12 


6 




5 


91 


1 


1 


14 


ft 


4 

1 


ft 
ft 


. , 

1 


ft 
ft 


I 1 ) 

ft 




9 


6 


9 
16 


3 


2 


2 


2 
ft 


120 
48 
16 
22 


2 


257 


4 

137 
5 
4 


ft 


2 

ft 


72 
4 


ft 
4 


(ij 
15 


i J 
2 


3 


3 


"13 
6 


ft 










ft 


65 
3 


ft 
161 


3 

23 


4 
10 


10 

£ 


4 

ft 


ft 
ft 


1 
1 


35 
18 


ft 








7 
15 




ft 


1 
3 


1 
3 


87 
74 


10 
13 


6 
5 


1 

5 


ft 
ft 


ft 


1 


18 


3 
i 


2 
2 


2 
3 


1 


32 
23 


1 


2 
3 


6 
1 
2 


2 

2 


6 
10 
9 


81 
30 
349 


42 

1,068 
336 


11 


9 

35 
23 


5 


3 


23 


65 


625 


3 




45 


2 




10 


389 
2.063 


7 

391 


10 
110 


166 
339 




















ft 




2 


ft 








4 


15 


427 


ft 




8 


ft 




ft 


4 


2 


14 


222 


use 


13 


72 


79 


244 


50 


196 


ft 




37 


ft 




ft 


6 


ft 


334 


111 


ft 


10 


319 


31 


91 


5C 

13 

Vi 


46 

2,056 
13 


ft 

ft 
ft 


ft 

4 


17 

19 
19 


16 
6 

26 


ft 


14 

13 

ft 


ft 

ft 
3 


3 

10 
ft 


27 

42 

10 


101 

51 
26 


265 

552 
42 


1,173 

124 

ft 


e 

1.914 
A 


1 

I 1 ) 
552 


- 22 

53 
19 


ft 


7 


ft 


ft 


2 


ft 


ft 


ft 


1 


ft 


6 


5 


28 


ft 


ft 


39 


10 


ft 


6 


ft 


ft 


17 


ft 


ft 


ft 


12 


_ft 


2 


21 


14 


ft 


ft 


513 


9 


11 


3 


15 




11 


1 




1 


2 


3 


10 


33 


16 


1C 


2 


6 


0 


29 


55 


4 


3 


19 


3 


10 


3 


4 


4 


10 


33 


191 


12 


3C 


131 


134 



73 



327 



I 



Table B-54,— Funds for applied research and development, 
by industry and secondary product field: 1972 

(Dollars in millions! 



Industry 


SIC code 


Product field and SIC code 


Chemicals. e»cept drugs and medicines 


Primary metals 


Machinery 


Industrial 
inorganic 

and 
organic 
chemicals 


Plastics, 
synthetic 
resins. 
tubb^r 
and fibers 


Agricul- 
tural 
chemicals 


Other 
chemicals 


Ferrous 
metals and 
products 


S'onfeffOuS 
meials and 
products 


Engines 

and 
turbir*es 


Farm ma- 
chinery and 
equipment 


Co mi ruction 
mining, and 
materials 
handling 
machinery 


Metal- 
wOrMng 

machinery 
and 

equipment 


Office. 
Computing. 

and 
accounting 
machines 


Other 
machinery; 
except 
electrical 


261 


262 


267 


264-86 


331-323391 
3399 


333-36. 
3392 


351 


352 


353 


354 


357 


Balance 
of 35 


Total 




S382 


$477 


5121 


$305 


$123 


$111 


$292 


$99 


$229 


S88 


$9% 


$261 


20 
22.23 
24.25 
26 
28 


7 

PI 
(ij 

2 

231 


9 
3 
4 

PJ 
317 


CI 


5 








11 








A 




11 
|*| 


pi 

p) 








lumber, wood products, and furniture 


V) 


(1 
2 
232 




















CI 


30 
14 


Chemicals and allied products 


85 


Pi 


PI 


P) 


PI 


Pi 


Pi 


281-82 
283 
264-89 


195 
12 
24 


295 
4 
18 


47 

5 

32 


88 
13 
131 




Pi 
Pi 
Pi 


Pj 


Pi 


Pi 


p; 




Pj 
(1 

M 


Drugs and medicines . . 

Other chemicals > * T T „ T , T T 








29.13 
30 
32 
33 


45 
10 
7 


34 

1> 

10 
j 


11 

PJ 
Pi 
I'l 


20 
PI 

i'i 

2 


pi 


Pi 
P) 
Pi 

£.7 




















PJ 
(1 

i'l 










hi 

t'J 




(1 

2 






Of 


1 1 




331-32.3391.3399 
333-36,3392 


3 
8 


PI 

pi 




1 
1 


11 

Pi 


7 
60 




Pi 
Pi 


Pi 
PI 


PI 

Pi 


Pi 


P] 

p] 


Nonff rr ous metals and products 


PJ 


PJ 






fabricated metal products , . . , , 

Clear ical equipment and communication 
Radio and TV receiving equipment 

Communication equipment and 


34 
35 
36.48 


5 
5 
27 


9 
10 
15 




10 
12 

p» 


2 
2 
4 


1 

12 
6 




Pi 

64 

10 


11 

169 
11 


12 
44 

10 




11 
9| 
4] 


PI 


94 

63 


735 
206 


365 
367 

366.48 
361-64.369 


) « 

Pi 


1 

PI 


Pi 
11 


(i 


P) 
PI 


Pi 
Pi 

4 














2 
61 


P) 

CI 


P) 
CI 


CI 
CI 


163 
23 


11 

A 


Motor vehicles and motor vehicles 

Professional and scientific instruments , . , . 

Scientific and mechanical measuring 


371 

373-75.379 
372.19 
38 


\ - 

1*1 
I 1 ) 


10 

J11 

1*1 


6 
I 

11 


pi 
pi 

7 


5 

Pi 
pi 


Pi 

8 

Pi 


92 

16 

PJ 


13 

PJ 
PJ 


PI 

Pi 
pi 


3 

7 
PI 


<1 

Pi 

P) 


(1 

(i 
(1 


361-82 
383-67 


CI 
PI 


PJ 
pj 


CI 
I'l 


CI 
Pi 


ri 


11 


PJ 


(1 


« 
(1 


PI 




<] 


Optical, surgical, photographic, and 


P) 


Nonmanufaclu" ig industries — 


21,27,31.39 
07-12.14-17.41-47. 
49-67739^07^91 


PI 
11 


6 
5 


3 
2 


i 

2 


2 
2 


3 

(1 


8 
15 


4 


5 
3 


3 

Pi 


2 
17 





1 Not separately available but included in total 



ERIC 



128 



74 



12' 



Table B-54.— Funds for applied research and development, 
by industry and secondary product field: 1972 

{Dollars in millions] 



Product held and SIC code 



except drug* and medicine* 


Primary m?iak 


Machinery 


Electrical equipment, 
except communication 


Motor vehicle* and other 
transportation equipment 


rmhetie 
resins, 
rubber 
id fibers 


Agricul- 
tural 

chemicals 


Other 
chemicals 


ferrous 
metals and 
products 


Nonfcnouv 
metals and 
produces 


Cngmes 
and 


farm ma- 
rhinefy and 
equipment 


Construction 
mining, and 
materials 
handling 
machinery 


Metal- 
working 
machinery 

and 
equipment 


Office, 
computing, 

and 
accounting 
machines 


Other 
machinery, 
except 
electrical 


Electrical 
transmis- 
sion and 
distribution 
equipment 


flectnca! 
industrial 
apparatus 


Motor 
vehicles and 
equipment 


Other trans- 
portation 
equipment 


282 


287 


284*86 


331-32.3391 
3399 


333-36, 
3392 


351 


352 


353 


354 


357 


Balance 
of 35 


361 


362 


371 


373-75379 


$477 


S121 


$305 


$123 


$111 


$292 


$99 


$229 


$68 


$996 


$261 


$1-0 


$243 


$1,465 


$178 


9 


tl 


5 






2 


11 








9 




tl 






J 




CI 
V) 


11 

Vi 










11 








4 


Vi 


CI 
2 




















0 

317 










11 


30 










85 


232 


Vi 


V) 


Vi 


(1 


(1 


Vi 


14 




10 


t 
















295 
4 


47 


88 
13 


Vi 


Vi 
Vi 

V) 


Vi 


Vi 


CI 


11 




tl 
11 
11 




tl 
tl 
C'l 


« 




5 










18 


32 


131 






































34 


11 


20 


tl 


H 
f'l 

ti 

67 












1 




tl 
tl 


V\ 
I 




19 


tl 
J1 
f'l 


tl 
tl 
2 






11 
(1 
tl 






4 


tl 




10 








Vi 
2 




1 


I 




5 


91 


Vi 


i 


11 


3 


2 


1 


1 


CI 


tl 
Vi 




1 


Cl 
11 


7 




ii 
<i 


11 
11 


V) 
Vi 


CI 


CI 
CI 


CI 
CI 




VI 
Vi 


tl 
tl 


1*1 


1 


60 


Vi 


1 


9 
10 
15 


1*1 


10 
12 

f'l 


2 
2 
4 


1 

12 

6 


63 


11 

64 

10 


11 
169 
11 


12 
44 
10 


735 
206 


17 
92 
41 


1 

tl 

144 


4 

9 
148 


Vi 
35 
18 


tl 
tl 
11 










11 






















1 


fl 




Vi 


2 


(1 


11 


tl 


163 


19 


41 


54 


12 


(1 


Vi 


v\ 


Vi 


Vi 


4 


61 


f'l 


11 


(1 


23 


CI 


103 


94 


tl 


CI 


10 


6 


Vi 


5 


(1 


92 


13 


(1 


3 


tl 


tl 


4 


39 


1324 


34 


01 

Vi 


i 

i'» 


Vi 


ti 

n 


8 

11 


If 


11 
(1 


"1 
(1 


7 
(1 


11 
(1 


tl 
tl 


tl 
tl 


Vi 
Vi 


56 

11 


115 
tl 


Vi 


Cl 


Vi 


n 


11 




Vi 


(1 


11 




CI 


tl 


tl 


tl 


tl 


Vi 


l»l 


Vi 


V) 








11 




CI 


tl 




tl 






6 

S 


3 
2 


1 

2 


i 

2 


3 

11 


15 


A 


5 
3 


3 

11 


2 
17 


12 
4 


2 

11 


5 
3 


4 

6 


6 

- 6 




Table B-55.— Funds for applied research and development, 
fay industry and secondary product Weld: 1971 



(Dollars in miftonsj 



Industry 



Total 



Food and k r.dia, products 

Teitiles and apparel 

lumber, wood products, and furniture 

Paper and alHed products „ , 

Chemicals and allied products , , 

Ind trtt rut chemicals 

Drug* and medicines 

Other chemicafs ,„,„ # 



Petroleum refining and extraction .... . 

Rubber products 

Stone, clay, and glass products 
Primary metah ,„.,,., 

Ferrous meters and products , . „ „ 

Nonf^i rous metals and products 

fabrtfaied metal products 

Machinery , , 

Electrical equipment and communication , 

Radio and TV receiving equipment 

Electron* components . , ...... 

Communication equipment and 

communication „ 
Other clfti'icaf equipment .....„, 



Motor vehicle* and motor vehicles 
equipment , 
Other transportation equipment , . . , 

Aircraft and missiles . „ 

Profrtwnal and scientific instruments . 

Scientific *Ad mechanical measuring 
instrument* - , , 

Optic*!, surgical, photographic, and 
other instruments „ . „ 



Other manufacturing industries 
Nonmanufaclunng industries . . 



1 Not Kpwtety available but included in total 



SIC code 



20 
22,23 
242$ 
26 
28 



283 
294-89 



29.13 
30 
32 
33 



I-32.339U399 
333-36J392 



34 
35 
36,48 



365 
367 



36638 
361-64,36-) 



371 

373-7S.379 
372.19 
38 



mm 

383-87 



21,27,31 ,39 
07-12.14-17.41.47. 
49-67,739.807,891 



Chemicals, except drugs and medicine* 



Industrial 
inorganic 

and 
organic 



Plastics, 
synthetic 
resins, 
rubber 



chemicals and fibers chemicals 



281 



$383 



5 

V) 
CI 
7 
228 



193 
10 

25 



Agricul- 
tural 



chemicals 



282 



$496 



324 



294 
8 

22 



287 



$130 



Product field and SIC code 



Ptimity metals 



ferrous 
Other metals and 



284-86 



$270 



2 

195 



products 



331-32.3391, 
3399 



$114 



93 



Sonferroui 
metals and 
products 



33336. 
3392 



$116 



Engine* 

and 
turbines 



$246 



V) 



farm ma- 
hincry and 
equipment 



352 



$90 



106 

59 



52 



Machinery 



Construction 
mining, and 
materials 
handling 
machinery 



353 



$196 



Metal, 
working 
machinery 

and 
equipment 



354 



$86 



Office, 
computing. 

and 
accounting 
machine* 



9 

ERIC 



130 



75 



.131 



Table B-55,— Funds for applied research and development, 
by industry and secondary product field: 1971 

(DoHarv in mil'iorn) 







Product field and SIC code 




ik. except ij 


rugs and r 


fiedicmes 


Pnmai 


K metals 




Machinery 


Electrical equipment, 
except communication 


Motor vehicles and other 
transportation eauiomt>nt 


trial 
jnic 
ri 

nlc 
kih 


PJ.JSIKS, 

s>r*iheiic 
resins, 
rubber 

*nd fibers 


Agricul- 
ture 


Other 
chemicals 


Ferrous 
metaH and 
products 


Sonferrous 
metals and 
products 


fngines 

and 
turbines 


Farm ma- 
rhinery am 
equipment 


fV\n<f f f !/-f «r\n 

mining, and 
materials 
handling 

machinery 


Metal- 
working 
machinery 

and 
equipment 


Office, 
computing, 

and 
accounting 
machines 


Other 
Tiachinery. 

except 
electrical 


Cleciric 
transmis- 
sion and 
distribution 
equipment 


electrical 
industrial 
apparatus 


Motor 
vehicles and 
equipment 


Other trans- 
portation 
equipment 


281 


2s; 


W 


284*86 


111 If 

3399 


333-36 
3392 


35 


35; 




354 


35? 


Balance 
of 35 


361 


362 


371 


373-75.379 


sm 




$1K 


S270 


$114 


$116 


5244 


$90 


$196 


$86 


$901 


$264 


$150 


$210 


$U5* 


$146 


5 
PI 
Vi 

7 
228 


11 

2 
4 

V) 
324 


!■ 

P 
98 


5 

11 
2 
19S 


(1 

pj 
vi 


ci 
Vi 

V) 


1 


11 


PI 
CI 


(1 
CI 




10 

PI 
1 

35 
14 




CI 


1 

e 


CI 


f 


11 


CI 






193 
10 

25 


294 
8 

22 


44 

$ 

4a 


83 
12 
100 


Vi 


11 
(i 
pj 


n 


Vi 


(1 


PI 




(1 

CI 
(1 




CI 
CI 

ft 


€ 




46 
14 

7 
12 


36 
31 

7 
7 


13 

11 
<1 

o 


25 
II 
PJ 
2 


ii 


Vi 

1 

ci 

68 


Vi 




CI 
CI 
11 


CI 
4 




2 
3 
2 




Pi 

CI 
1 

2 


PI 
2 
4 




CI 




93 


V) 


1 


1 J 


1 


PJ 


4 

8 


11 
i'J 




1 
1 


t! 

pi 


8 

60 


V) 


Vi 
Vi 


11 
PI 


Vi 
Vi 


CI 


Cl 
CI 


CI 

PI 


PJ 

CI 


PJ 

Vi 


PJ 
11 


8 
5 
22 


13 
8 
19 


p? 


n 

10 

11 


4 

2 
2 


2 
8 
7 


1 

106 

59 


Vi 
58 
9 


9 
144 
9 


12 
43 

10 


636 
208 


19 
81 
39 


1 

(1 

125 


3 
4 

132 


III 

t / 
32 
13 


PI 

Pi 
10 


Pi 
PJ 


2 
Cl 


p> 


Pj 


11 
pj 


11 
6 


7 
52 


(1 
PI 


CI 
CI 


6 
4 


2 
183 

23 


18 

tl 


30 
95 


43 

89 


9 
tl 


PI 
PJ 


Vi 

f'l 
Vi 


7 

10 

11 


4 

1 

11 


ii 
i l ) 


2 

n 

___p> 


PI 
10 
CI 


38 
20 

Vi 


14 

V) 
V) 


11 
PI 

CI 


2 

7 
II 


PI 

(1 
CI 


11 

tl 
CI 


3 

PI 
PJ 


37 

CI 
PI 


1,140 

42 

PJ 


33 

82 
CI 


11 

11 


»') 


11 


11 
Vi 


11 


Vi 


il 


PI 


PI 
II 


CI 


II 


tl 
PI 


II 


PI 
II 


PJ 

Vi 


Vi 
Vi 


11 
10 


5 
4 


3 
1 


i 

3 


1 
2 


2 

il 


8 
11 


1 


2 
4 


3 

CI 


9 
15 


10 
2 


2 
13 


4 
4 


5 

5 


5 

7 
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APPENDIX C 

Reproduction of Covering Letters, 
Questionnaires, and Instructions 



National Science Foundation covering letter 

Bureau of the Census covering letter for Form RD-1 

Form RD-1 

Attachment to Form RD-1 . . — 

Instructions (Form RD-1) . . 




Sua-* 



76 



\ 



Page 

A DDCM V\ IV P National Science Foundation covering letter 77 

Al l tlN U I A Bureau of the Census covering fetter for Form RD-1 77 

Form RD-1 78 

» | .m Attachment to Form RD-1 • 80 

LOVenng LetterS^ Instructions (Form RD-1) 81 

, and Instructions 



RD-1-L1 

(1972) 



NATIONAL SCIENCE FOUNDATION 

WASHINGTON. D.C 20550 



RD-l-U 

(1972) 




U*S. Dl 
Social j 

BUREAU 
Wwhtngt 

OFFICE 0 



Gentlemen: 

The National Science Foundation requests the cooperation of your com- 
pany in completing the enclosed questionnaire for the 1972 survey of 
industrial research and development* These annual surveys are conduct- 
ed to better understand and strengthen the overall national effort in 
research and development* 

Your participation and that of other companies enable the Foundation 
to present current and historical data on research and development in 
industry* This information is useful to Government officials in for- 
mulating public policies to encourage and strengthen scientific and 
technological development in the united States. Individual companies 
have also found the aggregate data valuable in analyzing and planning 
their own research and development programs* 

The United States Bureau of the Census serves as the collecting and 
compiling agent for the Foundation* Inquiries regarding the survey 
should be directed to the U.S* Department of Commerce, Bureau of the 
Census, Washington, D.C. 20233* 

We appreciate your cooperation in furnishing the data for this survey, 
and will be pleased to send your company a copy of the published report 
upon your request. 



Sincerely yours, 




Director 



Enclosures 



Gentlemen: 

Inclosed are copies of Form RD-1, "Purvey - 
veloptnent During 1972"; an instruction mam 
your report; and a letter from the NationeC 
sors this survey. The 1972 report on Form 
company, unless otherwise designated. 

Your report to the Census Bureau is confide 
States Code, Section 9). It may be seen oj 
and may be used only for statistical purpoi 
copies retained in your files are Immun e fj 

With the exception of data supplied in Itei 
Item 5C, the information requested on RD-1 
data in Items 2 and 50 are a basic part of 
cal program on manufacturing companies and 
Census mandatory Report Form, MA-121, if tl 
RD-1. 

We thank you for filing reports with the C< 
look forward to your continued cooperation 
ter from the National Science Foundation n 
importance of the survey results. If you i 
this roport, please write to the Industry I 
Washington, D. 0. 20233.. 

Sincerely * 




JOSEPH R* WRIGHT JR* 
Acting Director 
Bureau of the Census 

Enclosures 
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77 



(1972) 




U.S. DEPARTMENT OF COMMERCE 

Social and Economic Statistics Administratis 

BUREAU OF THE CENSUS «OTWWWWOB 
Washinjton. O.C. 20233 

OFFICE OF THE DIRECTOR 



Gentlemen: 



fciclosed are copies of Form RD-1, "Survey of Industrial Research and De- 
velopment During 1972"; an instruction manual to assist you in completing 
your report; and a letter from the Bational Science Foundation which spon- 
sors this survey. The 1972 report on Form RD-1 should cover your entire 
company, unless otherwise designated. 

Your report to the Census Bureau is confidential by law {Title 13, United 
states Code, Section 9). It may be seen only by sworn Census employees 
and may be used only for statistical purposes. The law also provides that 
copies retained in your files are immune from legal process. 

With the exception of data supplied in Item 2 and in Columns 2 and U of 
Item 50, the information requested on RD-1 is voluntary. The specified 
data in Items 2 and 5C are a basic part of the Census Bureau 1 s statisti- 
cal program on manufacturing companies 'and would have to be reported on 
Census mandatory Report Form, MA-121, if they were not provided on Form 

We thank you for filing reports with the Census Bureau in the past and 
look forward to your continued cooperation in the RD-1 Survey. The let- 
ter from the National Science Foundation referred to above emphasises the 
importance of the survey results. If you have any questions regarding 
this report, please write to the Industry Division, Bureau of the Census* 
Washington, D. C. 20233., 

Sincerely, 




JOSEPH R. WRIGHT JR. 
Acting Director 
Bureau of the Census 

Enclosures 
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INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH AND DEVELOPMENT DURING 1972 



Outline of instructions 



GENERAL 

Information about repotting: Additional forms. . 
Companies new to survey 

Preposted figures , 

Revision of figures , 

Coverage-reported unit, period, 
Geographic area 



Section I - GENERAL COMPANY DATA 

Item 2 — Sales and Employment for Company 

DEFINITION OF RESEARCH AND 
DEVELOPMENT 



Section II - RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE COMPANY IN 
THE UNITED STATES 



item 4 - Number 0 f Research and Development 
Scientists and Engineers 



Costs of Research and Development • 
Inclusions, Exclusions 



Cost or Receipts for Research and uevelop- 
ment Performed Within the Company by Major 
Type and Source of Funds 

Type of Research 

Item 5A - Basic Research , 

Item 5B1 - Applied Research 

Item 5B2 - Development 



Page 



Outline of instructions 



Methods of Estimating Research and 
Development By Major Type . ..... 

Source of Funds 



Ilea 5 - Column 2. Federal 

Item 5 - Column 3. Company and Other 
Except Federal. . 



Item 5E - Funds budgeted for 1973 

Item 6 - Company Research and Development 
as Indirect Cost of Federal Contracts ...... 



Item 7 - Cost of Research and Development 

by Major Type of Expense 

Item 8 - Fields of Basic Research 

Item 9 - Applied Research and Development 
by Product Group 

Item 10 - Co*ts of Research and Development 
Performed Within the Company, by State .... 



S«tion 111 - REPORTING OF RESEARCH AND 
DEVELOPMENT PERFORMED OUTSIDE OF 
COMPANY WITH COMPANY FUNDS 

Item 11 - Total Company Funds Spent for 
Research and Development Activities 
Performed Outside the Company Within the 
United States 



GENERAL 

Information About Reporting: Additional Forms - 

Reporting on this form may require that companies 
resort to the use of estimates m answering some of 
the questions. W c are satisfied, however, that the 
comparability of data among companies with research 
and development programs is sufficient to develop 
meaningful totals and measures of changes from year 
to year. 

If you require additional copies of the form, write to 
the Bureau of the Census, Jeffersonville, Indiana 
47130. If you have any questions regarding reporting 
on this form, write to the Bureau of the Census, 
Washington. D,C. 20233. 



Companies Reporting in Survey for the First Time - 

Companies not reporting in l5>7i Survey should fill 
in the figures for both years. If the company had no 



expenditures for research and development, complete 
only "Item 2." Enter "No R& D" in the space for 
remarks on page 2 of the form, sign and return the 
form. 

Figures far Eerlier Years or* P repotted on the Form - 
If your company reported on Form RD-1 for 1971 , 
certain figures from that form have been copied to 
the present form. Please describe in the "Remarks" 
section (page 2 of the fcrm) the reasons for any 
substantial increases or decreases in the 1972 figures 
entered on this form when compared to corresponding 
1971 figures. Examples 0 f such reasons are new 
government contracts, acquisitions and disposals, 
revised accounting method, etc. If you acquired or 
disposed of a unit performing an *mportant amount 
of research and development during the two-year 
period, please identify the unit in remarks, and give 
the total amount of research and development 
accounted for by such unit. 



Revision of Eorlitf Yeor Figures - Hie 1971 figures 
should be revised if necessary to assure compara- 
bility with 1972 data. Please explain in remarks, 
any significant change in the 1971 figures. If your 
company did not report r 'or 1971 or no entries have 
been entered in the 1971 column, fill in the figures 
for both years. 



Report for Your Entire Company - Research and 
development activities for y^ur entire company should 
be reported, including all subsidiaries and divisions 
of the company. If desire to hav e subsidiaries 
report separately, please write to the Census Bureau 
and list your subsidiaries. 



Period Covered by Report - The figures reported 
should cover the calendar year if at all possible. 
However, fiscal year data are acceptable for all 
items except employment, provided vour fiscal year 
ends between September aj*J Mar: Please report 
employment figures (Items 2B and 4) for the period 
identified m each of die items mentioned. 



Geographic Area Covered - The data are intended 
to relate to business firms in the fields of manu- 
facturing, minerals and other economic areas which 
operate one or more establishments in one or more 
of the 50 States or the District of Columbia. 



Section 1 - GENERAL COMPANY DATA 

Item 2 - Seles end Employment for Company - In 

Item 2A, report the net sales and receipts of this 
company and its subsidiaries to customers outside the 
company., (Exclude domestic intra«company transfers 
and sales by foreign subsidiaries.. Include 'transfers 
to such foreign subsidiaries, however.) The reported 
figures should represent value f.o.b- plant after dis- 
counts and allowances and should not include freight - 
charges; excise taxes should be included. In Item 2B 
report the number of persons employed at the company 
in all activities in the 50 States or the District of 
Columbia during^the pay period which includes the 
12th of March, 1971 and 1972- This figure would be 
the same as that shown by the company in Item 14 
of Treasury Form 941, if the company filed one 
Form 941 for the entire company. 



DEFINITION OF RESEARCH AND DEVELOPMENT 

Research and development includes basic and applied 
research in the sciences and in engineering, and 
design and development of prototypes and processes. 
For the purposes of this questionnaire, research and 
development includes activities carried on by persons 
trained, either formally or by experience, in the physi* 
cal sciences including related engineering, and the 
biological sciences including medicine but excluding 
psychology, if the purpose of such activity is to do 
one tfrraore of the following things: 
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s for research and development, complete 
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EoHiar Yttfg era Prepoited on the Form - 
Jpany tcponcd on Form RD-1 tor 1971 , 
res from that form have been copied to 
form. Please describe in the "Remarks** 
gc 2 of the form) the reasons for any 
ncreases or decreases in the 1972 figures 
his form when compared to corresponding 
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Revision of Earlier Yaor Figures - The 1971 figures 
should be revised if necessary to assure compara- 
bility with 1972 data. Please exp!ain in remarks, 
any significant change is the 1971 figures. If ycur 
company did not report for 1971 or no emr'es have 
been entered in the 1971 column, fill in the figures 
for both years. 

Report for Your Entire Compony - Research and 
development activities for your entire company should 
be reported, including all subsidiaries and divisions 
of the company- If you desire to have subsidiaries 
report separately, please write to the Census Bureau 
and list your subsidiaries. 

Period Covarad by Report - The figures reported 
should cover the calendar year If at all possible. 
However, fiscal year data are acceptable for all 
items except employment, provided your fiscal year 
ends between September and March. Please report 
employment figures (Items 2B and 4) for the period 
identified in each of the items mentioned. 

Ceoffaahic Area Covarad - The data are intended 
to relate to business firms in the fields of manu- 
facturing, minerals and other economic areas which 
operate one or more establishments iu one or more 
of the 50 States or the District 0 f Columbia. 



Section 1 - GENERAL COMPANY DATA 

- Item 2 - Sofas and Employment for Company - In 

^ftem 2A, report the net sales and receipts of this 
* company and its subsidiaries to customers outside the 
company. (Exclude domestic intfa-company transfers 
and -ales by foreign subsidiaries. Include transfers 
t^ such foreign subsidiaries, however.) The reported 
figures should represent value f.o.b. plant after dis- 
counts and allowances and should not include freight 
charges; excise taxes should be included, in Item 2B 
Tcpozt the number of persons employed at the company 
in all activities in the 50 States or r*»- District of 
Columbia during, the pay period whicft includes the 
12th of March, 1971 and 1972- This figure would be 
the same as that shown by the company in Item 14 
of Treasury Form 941. if the company filed one 
Form 941 for the entire company. 



DEFINITION OF RESEARCH AND DEVELOPMENT 

Research and development includes basic and applied 
research in the sciences and in engineering, and 
design and development of prototypes and processes. 
For the purposes of this questionnaire, research and 
development includes activities carried on by persons 
trained, either formally or t experience, in the physi- 
cal sciences including related engineering, and the 
biological sciences including medicine but excluding 
psychology, if the purpose 0 f such activity is to do 
one <*r more of the following things: 



1. Pursue a planned search for new knowledge, 
whether or not the search has reference to a specific 
application. 

2. Apply existing knowledge to problems involved 
in die creation of a new product or process, including 
work required to evaluate possible uses. 

3- Apply existing knowledge to problems involved 
in the improvement of a present product or process. 

Research and development includes the activities 
described above whether assigned to separate re- 
search and development organizational units of the 
company or carried on by company laboratories and 
technical groups not part of a research and develop- 
ment organization. We recognize that the reporting 
activities of such latter groups will require the use 
of estimates for some of the questions. 



Activities fa ba Excluded from Research and Develop* 
ment — Research and development for purposes of 
this survey does not include quality control, routine 
product testing, market research, saks promotion, 
sales service, research in the social sciences or 
psychology, or other no n techno logical activities 
or technical services. 



More specifically, exclude from research and devel- 
opment such non technological activities as market 
research, including statistical surveys of product 
acceptance, estimates of market size, and studies 
of channels of distribution; and market development, 
including the sale of either old or new products to 
obtain acceptance of them in new outlets; economic 
research and other research in the social sciences; 
and legal work in connection with patent applications 
and litigation, and the sale or licensing of patents. 

Also exclude from research and development such 
technical services as: quality and quantity control 
tests and analyses, trouble -shooting in connection 
with breakdowns in full-scale production, including 
related analytical work; technical plant sanitation 
control; work required for minor adaptations of a 
specific product to mctt the requirements of a 
specific customer, including installation and servic- 
ing in a customer's plant; cngincetlng And other 
technical service furnished in accordance with agree- 
ments to licensees outside the company; aid fur- 
nished by the research and development organization 
to manufacturing divisions to enable* them to opente 
in accordance with previously determined formulas, 
sund^zd practice instructions, or finished product 
specifications; aid furnished to develop advertising 
programs and to promote or demonstrate new products 
or processes, including the cost of material furnished 
for trial or demonstration; assistance in preparation 
of speeches and publications for persons not engaged 
in research and development; and experimental work 
performed at the request of the patent division to 
provide information needed during the prosecution 0 f 
a pAttnt litigation. 
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Section 11 - RESEARCH AND DEVELOPMENT PER- 
FORMED WITHIN THE COMPANY, IN THE UNITED 
STATES 



Heat 4 - Reset rth mi Development Scientist* ond 
Eaaiiteers — Scientists and engineers for this survey 
Are defH-f as all persons engsged m scientific or 
engineering **i?c at a level which requires a know- 
ledge of physical <*t life sciences or engineering or 
mathematics equiva'ent at least to that acquired 
through completion of a four-year college course 
with a major :a Uiese fields, regardless of whether 
they held a college degree in the field. 

As in the past, the figure on R&D scientists and 
e% ; nccrs will be obtained primarily from two sources: 

1. Records on tb? number of scientists and engineers 
assigned to research and development. This source 
is satisfactory so long as the scientists and engi- 
neers of the unit a;e assigned to research and devel- 
opment on a full-time basis (i.e., no more than 5 per- 
cent of their time is spent on non'research and devel- 
opment). For example, for company laboratories 
performing only research and development, report 
the number of scientists and engineers on the rolls in 
January. For other units, use Source 2- 

2. Figures on the proportion of total work rime of 
scientists and engineers that is devoted to research 
and development. For example, if the engineering 
department of a manufacturing plant had 60 scientists 
and engineers in January 1973 and one-fourth of the 
scientists' and engineers' time during that month 
was charged to research and development projects, 
the figure for the number of research and development 
scientists and engineers included for that unit would 
be 15. 



Estimates of Mon-Yeors - Each of the above two 
methods yields an mz^Mc of man*months (for the 
mom*-- of January ). If the average of the two January 
figures is representative of the entire year, the aver- 
age should be entered in Item 4C. Column as an 
estimate of man-years. Otherwise, the figure in col- 
umn 5 should be estimated separately on the basis 
of quarterly, monthly, or other time records. Total 
man-years of research and development scientists* and 
engineers' time is the same as the average number 
of scientists and engineers working during the year. 

Separate figures ate requested On the number of 
scientists and engineers working on Federal and 
company and other research and development projects. 
There research *fld development work for the Govern- 
ment and for '.he company is performed by the same 
group of sciep-ists and engineers, it will be neces- 
sary to distribute the total number of such scientists 
and engineers according to the ptogt^m, Federal or 
company, for which the research and development 
work was performed, i.e. to use the proportion of the 
total work time of research and development scien- 
tists and engineers that is devoted to Federal and 
company research and development programs, in order 
to distribute the total reported in Item 4C The result- 
ing figures should be reported to the nearest man-year, 

P*s* 



in order to present a reasonable division of time assigned 
to Federal and company and other research and devel- 
opment programs. 



Please divide the requested figures into the related 
cost figures and check the resulting cost figure of 
research and development per scientist and engineer 
for reasonableness. 



Cost or Receipts for Res torch and Development 
Performed Within the Company by Mojor Type und 
Source of Funds — Include all costs incurred to sup- 
port research and development, exclusive of capital 
expenditures, but including depreciation and overhead. 
If you perform research and development for others 
on contract, include the total charged for the work 
performed, including profit. 



The relevant costs usually include but are not limited 
to the elements listed below: 

1. Wages, salaries, and related costs. Material and 
supplies consumed (or purchased, if consumption 
figures are not available); utilities, such as telephone, 
telegraph, electricity, water, gas, and fuel; books and 
periodicals; travel and entertainment costs and pro- 
fessional dues. 

2* Property taxes and other taxes (except income 
taxes) incurred on account of the research and devel- 
opment organization or on the facilities which the 
research and development organization uses. Insur- 
ance expense. Maintenance and repair, including the 
maintenance of buildings and grounds, depreciation 
on buildings, equipment, and vehicles; or rentals, 
if any facilities arc leased. 

J. Company overhead. Estimate a fair share of the 
cost of any functions which support research and 
development activities. The basis and method of 
estimating overhead costs will depend upon company 
practice. The important point is to be sure that all 
companies include an allowance for overhead Items 
normally covered in overhead include the following: 

Personnel, including personnel, medical and safety 
departments, and employee or industrial relations 
department, accounting control and fiscal (Treasurer's 
office); procurement and inventory, including pur- 
chasing, receiving, inspection, storage, transporta- 
tion, control, and issue of materials and supplies; 
other services, including legal, public relations, shop- 
work, analytical work, plant protection, reauangement 
of facilities, drafting, printing, duplicating, transpor- 
tation of material and personnel, maintenance of motor 
vehicles, messenger service, stenographic service, 
and photography, salaries and related costs of 
research executives not on the payroll of the research 
and development organization. 

Do not net your research and development expendi- 
tures by the amount of royalties received from either 
noncompany organizations or company units-, or the 
credits received for research and development work 
charged or 'sold" to other departments or divisions 
of reporting company or to outside organisations. 

3 



Types of Expense to be Excluded hom Research end 
Development Costs — Exclude from the cost of 
research and development performed within the com-, 
pany the cost of research and development carried on 
for the company by noncompany research and devel- 
opment organizations of any kind; or fellowships, 
grants, and gifts to promote research and development 
or the study of the sciences and engineering. That 
pan of company held research and development cos- 
tracts subcontracted to research and development 
organizations outside reporting company. / * work 
that was done for your laboratories and other tech- 
nical units by noncompany organizations which are 
not research and development organizations (for 
example, model construction by a noncompany model 
shop) is to be considered as a purchase of equipment, 
material, or supplies for the company research organi- 
zation rather than as subcontracted research and 
development. 

Capital expenditures, royalties paid, patent expense, 
income taxes, or interest. Income from sale of prod- 
ucts manufactured in the research and developmenr 
organization if these were sold to bona fide customers. 



Item 5 - Research ond Development Performed Within 
the Co m pon y by Type and by Source of Funds. 

This item provides separate columns for reporting in 
1972 the costs of research and development in Federal 
contracts and subcontracts, and Company and Other 
researc** and development by the three types, basic, 
applied, and development. Definitions of "Federal," 
and of "Company and Other** arc pr o vide d below, 
after the definitions of rypes and methods for esti- 
mating the breakdowns by type. 

Types of Reseorch - Breakdown the total tepotted in 
Item 5 into the categories shown below: 

Item 5A — Bosic Research — Include the cost of 
research projects which represent original investi- 
gation for the advancement of scientific knowledge 
and which do not have specific commercial objectives, 
although they may be in the fields of present or poten- 
tial interest to the reporting company. 

Item 5B1 — Applied Research - Include the cost of 
research projects which represent investigation 
directed to discovery of new scientific knowledge 
and which have specific commercial objectives with 
respect to either products or processes. Note that 
this definition of applied research differs from the 
definition of basic research chiefly in terms of the 
objectives of the reporting company * 

Item 5B2 *• Development - Include the cost of proj- 
ects which represent technical activity concerned 
with nonroutine problems which are encountered in 
translating research findings or other general scien- 
tific knowledge into products or processes. Do no; 
include routine technical services to customers or 
other items excluded from definition of research- 
development above. 

Methods of Estimating Reseorch and Development 

£xp4n&*'.'f*s by Type - Many of the companies in 
this survey have accounts they believe substantially 

form no-f MMfTAuc Tfo<< M»Ny *l Page 4 
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Types of Expanse to be Excluded from Research and 
Development Costs — Exclude from die cost of 
research and development performed within the com-, 
pany the cost of research and development carried on 
for the company by noncompany research and devel* 
opment organizations of any kind, or fellowships, 
grants, and gifts to promote researc* and development 
or the study of die sciences and engineering. That 
part of company held research and development con- 
tracts subcontracted to research and development 
organizations outside reporting company. All work 
that was done for your laboratories and other tech' 
nicai units by noncompany organizations which are 
not research and development organizations (for 
example, model construction by a noncompany model 
shop) is to be considered as a purchase of equipment, 
material, or supplies for the company research organi- 
zation rather than as subcontracted research and 
development. 

Capital expenditures, royalties paid, patent expense, 
income taxes, or interest. Income from sale of prod- 
ucts manufactured in the research and development 
organization if these were sold to bona fide customers. 



Item 5 - Research end Development Perforated Wiihin 
the Com pony by Type and by Source of Funds. 

This item provides separate columns for reporting in 
1972 the costs of research and development in Federal 
contracts and 5ubcontracts, and Company and Other 
research and development by the three types, basic, 
applied, and development. Definitions of "Federal,** 
and of "Company and Other" are pr ovided below, 
aft*?r the definitions of types and methods for esti- 
mating th e breakdowns by type. 

Types of Research — Breakdown the total reported in 
Item 5 into the categories shown below: 

Item 5A — Basie Rriaardi - Include the cost of 
research prefects which represent original investi- 
gation for the advancement of scientific knowledge 
and which do not have specific commercial objectives, 
although they may be in the fields of present or poten- 
tial interest to the reporting company. 

Item 5B1 - Applied Research - Include the cost of 
research projects which represent investigation 
directed to discovery of new scientific knowledge 
and which have specific commercial objectives with 
respect to either products or processes. Note that 
this definition of applied research differs from the 
definition of basic research chiefly in terms of the 
objectivesof the reporting company. 

Item 5B2 - Development - Include the cost of proj- 
ects which represent technical activity concerned 
with nontoutine problems which are encountered in 
translating research findings or other general scien- 
tific knowledge into products or processes. Do not 
include routine technical services to customers or 
other items excluded from definition of research- 
development above. 

Methods of Estimating Research and Development 
Expenditures by Type - Many of the companies in 
this survey have accounts they believe substantially 



meet the definitions used in this survey for basic 
research, applied research, and development. In most 
cases, companies have found it possible to allocate 
their own accounts to these categories. 

If your company does not keep records that meet or 
can be allocated to these specific categories, there 
are two principal ways to reduce the task of providing 
the data requested. 

1. Isolate die projects that clearly fall in die develop* 
ment category. If your company fabricates products, 
such development activity will include the design, 
construction, and testing of prototypes and models. 
Some defense contracts typically call for several test 
models. If your company's research and development 
frequently involves the development of a "process" 
as in chemicals and petroleum, such development 
activity would include operations beyond the bench 
scale, primarily the design and operations cf pilot 
plants or semiworks. 

2. Isolate the organizational units whose research 
and development can be readily classified. If a com- 
pany has two or more laboratories, the expenditures 
of some of these laboratories may be all classified 
in one or another type of research and nevelopment 
on the basis of the function assigned to the laboratory. 
There are laboratories assigned only development 
type work. There are others engaged only in applied 
or basic research. If research and development work 
is done in production units as well as in various 
laboratories, the research and development work in 
the production units will generally be of a develop- 
ment type. 

The separate classification of clearly identified 
development operations, particularly in the industries 
producing expensive prototypes, will greatly reduce 
the balance to be distributed. The distribution will 
have to be estimated on the basis of a review of indi- 
vidual projects or on the basis of other summaries of 
the work. Please use the definitions for basic, 
applied and development, as given above. If, 
despite these instructions, you feel that you are 
unable to distribute your research *nd development 
expenditures into groupings approximating the cate- 
gories requested, please write to the Census Bureau 
describing your accounts and indicating your special 
problems. The Bureau may be able to mdte or obtain 
some suggestions that will be helpful in completing 
the report form. 

Types of Activity Included in Development - The 

design and operation of pilot plants or semi-works 
plants so long as the principal purposes are to obtain 
experience and to compile engineering and other data 
to be used in evaluating hypotheses, in writing prod- 
uct formulas or in establishing finished product speci- 
fications, in designing special equipment and struc 
tures required by a process, and in preparing operating 
instructions or manuals. The engineering activity 
required to advance the design of a product or a 
process to the point where it meets specific functional 
and economic requirements and can be turned over to 
manufacturing units. The design, construction, and 
testing of preproduction prototypes and models and 
"engineering follow-through" in the early production 
phase is included. 
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The development of designs for special manufacturing 
equipment, and tools is included but tool making and 
tool txyout are not included. The preparation of 
reports, drawings, formulas, specifications, standard 
practice instructions or operating manuals, and other 
media for transmitting to operating units information 
obtained from the above activities is included. How- 
ever, the production of detailed construction drawings 
or manufacturing blueprints is not included. Trie 
question, "When does development end and production 
begin?" is often asked. If the primary objective is 
to make further improvements on the product or 
process, then the work comes within the definition 
of research and development. If, on the other band, 
the product or process is substantially "set," and 
the primary objective is to develop markers or to 
do preproduction planning, or to get the production 
process going smoothly, then the work is no longer 
research and development. 

Source of Fund* — A separate column in Item 5 is 
provided for each of the following: 

Item 5, Column 2 - Federol - include the coat of 
worJj done on research and development contracts 
or subcontracts, and research and development por- 
tions of procurement contracts and subcontracts 
during the year. 

Do not include here, or elsewhere in the report, 
research and development contracts and the portions 
of procurement contracts that you subcontracted to 
other research and development organizations. To do 
so would cause duplication in the statistical totals 
derived from these reports. 

Item 5, Column 3 - Company and Other - include the 
cost of all company-sponsored research and develop- 
ment performed within the company. (Report company- 
sponsored research and development performed outside 
the eompany in Item 11.) Research and development 
is performed by a few manufacturing companies for 
others than the Federal Government. Sucn research 
and development should be included in this column. 

In Item 5E, report the expected or estimated cost of 
comoony-sponiored research ond development that 
will be performed within the compony during 1973. 

Item 6 - Compony Research ond Development Allowed 
os Indirect Costs of Federal Contracts - Enter in 
Item 6, the approximate amount of company-initiated 
research and development costs (included in hem 5C, 
Column I) which was allowed as indirect costs of 
Federal contracts. These charges are allowed in 
accordance with ASPR Regulation 15-205 and the 
same regulation as used in MASA and other Federal 
contracts. 

Item 7 - Cost or Contract Value of Research ond 
Development Performed Within the Compony by Mejor 
Typo of Expense - The type of information re- 
quested here will be available for separate research 
and development organizational units or for companies 
with separate research and development accounts. 
It is not requested that special analyses be made of 
cost records where research and development and 
other functions axe combined and if existing records 
do not yield estimates for this item, the item need 
not be completed. However, if most research and 
development is performed in units where summaries 
are regularly prepared by element of cost it should 



be possible to base the breakdown of research and 
development costs upon the records of sveh estab- 
lishments. 

For wages and salaries report the gross earnings paid 
in calendar year 1972 to employees engaged in 
research and development, including dismissal pay, 
paid bonuses, vacation and sick-leave pay, and com- 
pensation in kind, and prior to such deductions as 
employees' Social Security contributions, withholding 
taxes, group insurance, and savings bonds. (You 
should follow the definition of salaries and wages 
that is used for calculating the withholding tax.) 
Include salaries of officers in the research estab- 
lishments), if a corporation; exclude payments to 
proprietor or partners, if an unincorporated concern. 
Exclude payments to members of armed forces and 
pensioners carried on your active payroll. (Scientists 
and engineers are defined on page 5 (Item 4).) 

For materials and supplies, report the delivered cost 
for all purchased materials consumed, whether received 
from other companies, withdrawn from inventory, of 
received from other establishments of this company. 

Item 7C - Materials ond Supplies, end Item 70 - 
Other Costs may be combined if a separate figure 
cannot be obtained or reasonably estimated from 
present accounts.. 

!/•? ?.~ Bosie 8«*eare!i - The following 

definitions are supplied forfields included in the item: 

Engineering — includes aeronautical, astronautical, 
chemical, civil, electrical, and mechanical engineer- 
ing, and metallurgy and materials. 

Gtologicol sciences — Includes geodesy, hydrology, 
geochemistry, seismology, soil sciences, etc. 

Atmospheric sciences — Includes aeronomy, weather 
modification, meteorology, etc. 

Biologicol sciences - All sciences, other than 
clinical medical sciences, which deal with life 
processes, including plant and animal sciences, 
bacteriology, pathology, microbiology, pharmacology, etc. 

Clinical medieol sciences - All sciences concerned 
with the use of scientific knowledge for the iden- 
tification, treatment, and cure of disease. Includes 
internal medicine, neurology, preventive medicine 
and public health, psychiatry, dentistry, pharmacy, etc. 

Other seiences — To be used for multidisciplinary 
and interdisciplinary ptojects which cannot be clas- 
sified within one of the above primary fields of 
Science. 

Item 9 - Applied Research and Development by 
Product Group - Enter both Federal and total costs 
of Applied Research and Development by product 
group. Costs should be entered in the field or product 
group jn which the research and devclopcent project 
was actually carried on regardless of the classifica- 
tion of the field of manufacturing in which the results 
are to be used. For example, research on an elec- 
trical component for a farn machine should be 
reported as research on electrical machinery. Also, 
research on refractory bricks to be used by the steel 
industry should be reported as research on stone, 
clay, glass, and concrete products rather than primary 



ferrous metals, whether performed in the steel indus- 
try or the stone, clay, glass, and concrete industry. 
Research and development work on an automotive 
head lamp would be classified in Group 25, regard- 
less of whether performed by an automotive o. elec- 
trical company. Fields of Applied Research and 
Development are listed below. For those companies 
familiar with the Standard Industrial Classification, 
the 1967 SIC number or numbers are given after each 
title. Note, however, that the SIC definition here 
applies to the field of research and development 
effort, and not necessarily to the field in which your 
company's manufacturing output is classified. 

Product Group 

1 Atomic Energy Devices - Applied Research and 
Development on atomic energy devices, previously 
reported separately, should be included with re- 
search and development as classified in the 
categories listed on lines 2-33- Examples of the 
fields of research and development activities on 
atomic energy devices and the product groups in 
which such activities should be reported 3re as 
follows: 



Activity 



Radioactive isotopes and other 
radiation sources .......... 



Partially fabricated reactor fuel element 
materials and control rods. ......... 



control rods. 

Nuclear reactors 

Reactor components and equipment . . . 

Core structural (barrels, cans, boxes, 
plates, etc.) , 

Heat exchangers and condensers 

Valves , 



Complete reactor fuel elements and control 
rods for use in: 

propulsions ...... . 4 

Power plants 

Other 

Atomic waste casks 

Fuel handling equipment 

Control rod drive mechanism and 
components for: 

Power plants 

Propulsions 

Other . . 

Pressurizers, components and auxiliary 
equipment 

Pumps 



Accessory instrumentation for reactor 
control 

Aiam smashers (particle accelerators) 

Hot laboratory equipment ......... 

Special instrumentation . . . . 



group 
No. 



4 
12 



> M 



>20 



22 
24 

}» 
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. base the breakdown of research and 
>sts upon the records of such cstab- 

salaries report the gtoss earnings paid 
ear 1972 to employees engaged in 
level opment, including dismissal pay, 
vacation and sick-leave pay, and com* 
ind. and prior to such deductions as 
ial Security contributions, withholding 
nsurance, and savings bonds- (You 
the definition of salaries and wages 
for calculating the withholding tax.) 
s of officers in the research cstab- 
a corporation; exclude payments to 
artners, if an unincorporated concern, 
tits to members of armed forces and 
ied on your active payroll. (Scientists 
e defined on page 3 (Item 4).) 

Supplies, report the delivered cost 
materials consumed, whether received 
panics, withdrawn from inventory, or 
ither establishments of this company. 

ferial s end Supplies, and Item 7D - 
iv be combined if a separate (igvxt 
lined or reasonably estimated from 
t, 

h of Basic Research _ The following 
supplied for fields included in the item: 
Includes aeronautical , astronautical, 
, electrical, and mechanical engineer- 
igy and materials. 

Hices - Includes geodesy , hydrology, 
seismology, soil sciences, etc. 

ttnees — Includes aeronomy. weather 
eteorology, etc. 

Jtnces — AH sciences, other than 
:al sciences, which deal with life 
eluding plant and animal sciences, 
thology, microbiology, pharmacology, etc. 

\\ sciences — All Sciences concerned 
>f scientific knowledge for the iden- 
taent, and cure of disease. Includes 
inc, neurology, preventive medicine 
», psychiatry, dentistry, pharmacy, etc. 

To be used for mult/disciplinary 
linary projects which cannot be clas* 
one of the above primary fields 0 f 



tfied Research and Development by 

— Enter both Federal and total costs 
search and Development by product 
ould be entered in the field or product 
the research and development project 
wricd on regardless of the classified* 
! of manufacturing in which the results 
For example, research on an elcc- 
tit fof a faw machine should be 
earch on electrical machinery. Also, 
ractory bricks to be used by the steel 
i be repotted as research on stone. 
1 concrete products rather than primary 



ferrous metals, whether performed in the steel indus- 
try or the stone, clay, glass, and concrete industry. 
Research and development w 0 rk on an automotive 
head lamp would be classified in Group 25, regard- 
less of whether performed by an automotive or elec- 
trical company. Fields of Applied Research and 
Development are listed below. For those companies 
^ V$ ********* Industrial Classification, 
the I/O/ SIC number or numbers are given after each 

Vniw, \ V\V' *" thc SIC definition here 
X„ ; f,dd °m ,cscarch and development 

effort, and not necessarily t0 the field in which y 0 ur 
company s manufacturing output is classified. 

Product Group 

1 Atomic Energy Devices — Applied Research and 
Development on atomic energy devices, previously 
reported separately, should be included with re- 
search and development as classified in the 
categories listed on lines 2-33* Examples of thc 
fields of research and development activities on 
atomic energy devices and thc product groups in 
which such activities should be reported arc as 
follows: 



Activity 



Radioactive isotopes and other 
radiation sources 



Partially fabricated reactor fuel element 
materials and control rods 



and control rods. 

Nuclear reactors 

Reactor components and equipment . . , 

Core structurals (barrels, cans, boxes, 
plates, etc.) 

Heat exchangers and condensers 

Valves 



Complete reactor fuel elements and control 
rods for use in: 

Propulsions 

Power plants 

Other 

Atomic waste casks 

Fuel handling equipment 

Control rod drive mechanism and 
components for: 

Power plants 

Propulsions 

Other 

Prcssurizcrs. components and auxiliary 
equipment 

Pumps 

Accessory instrumentation f of reactor 
control 

Atom smashers (particle accelerators) . . . 

Hot laboratory equipment 

Special instrumentation 



Product 
group 
No. 



4 
12 



- 14 



> 20 



J 



22 
24 

31 



FOftM so-! (INSTRUCTION M* H UAUf 



2 Foods and Kindred Products (SIC 20) - Foods 
and beverages for human consumption and certain 
related products, such as vegetable and animal 
fats and oils, prepared feeds for animals and 
fowls. 



3 Textile Mill Product* (SIC 22) - Mill preparation 
of fibers and mill manufacture of yarn, thread, 
braids, twine, and cordage; manufacture of broad 
and narrow woven fabric, knit fabric, carpets and 
rugs (torn yarn: dyeing and finishing fiber, yarn, 
and knit apparel; coating, waterproofing, or other- 
wise treating fabric; the integrated manufacture 
of knit apparel and other finished articles from 
yarn; the manufacture 0 f felt goods, lace goods, 
bonded fiber fabrics, and miscellaneous textiles. 

4 /«A i 5i« "J* 1 ? 1 In0r *° nlc ™* Orjonic Chemicals 
I5IC ZBI}. Includes radioactive isotopes and other 
radiation sources. 



5 Plastics Materials and Synthetic Resins, Syn- 
thetic Rubber, Synthetic and Other Ma n *Mode 
Fibers Except Glass (SIC 282) - Exclude glass. 



6 Drugs (SIC 283) - Medicinal Chemicals* biologi- 
cal and botanical products, and pharmaceutical 
preparations. 



7 Agricultural Chemicals (SIC 287) -Fertilizers, 
agricultural pesticides, and other agricultural 
chemicals. 



8 All Other Chemicals (Balance of SIC 28) - Explo- 
sives, soaps, glycerins, detergents and cleaning 
preparations, paints and varnishes, toilet prepara- 
tions, and miscellaneous chemical products. 



9 ^ #tf0 i?.? ,? ,l, " fn ! and Extraction, «** Natural 
Gat (SIC 13 and 29) - Exclude geological and 
geophysical exploration activities. 



10 Rubber and Miscellaneous Plastics Products 
(SIC 30) - Fabricated rubber such as industrial 
and mechanical rubber goods and fabricated 
plastics products. 



M Stone, Clay, Glass, and Concrete Products 
(SIC 32) - Ceramics, glass, clay products, abra- 
sives and asbestos products, cement, stone prod* 
ucts, concrete products, and other nonmctallic 
mineral products. 
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12Prtmory Ferrous Products (SfC 331, 332,3391, 
and 3399) - Products of blast furnaces, steel 
works, rolling and finishing mills, iron and steel 
castings and forging s. Includes partially fabri- 
cated reactor fuel element materials and control 
rods. 



13 Primary and Secondary Nonferrous Metals (Balance 

of SIC 33) - Primary and secondary smelting and 
refining of nonferrous metals; rolled, drawn, and 
extruded nonferrous metal products, castings 
and forgingS. 

14 Fobricoted total Products (SIC 34) - Tinware, 
hand tools, nonelectric heating apparatus, fabri- 
cated structural metal products, metal stampings, 
fabricated wire products, etc. Includes: nuclear 
reactors; reactor components and equipment; core 
structurals (barrels, cans, boxes, plates, etc.); 
heat exchangers and condensers; valves; complete 
reactor fuel elements and control rods for use in: 
propulsions, power plants, and other systems; atomic 
waste casks. 

15 Engines and Turbines (SlC 351) - Steam engines, 
steam, gas and hydraulic tutbines, diesel and 
other internal combustion engines, n.e.c. 



16 Farm Machinery and Equipment (SIC 352) — Farm 
machinery, including tractors for farm use. 



17 Construction, Mining, and Matorial Handling 
Machinery ond Equipment (SIC 353) - Construc- 
tion, mining, and oil field machinery and equip- 
ment, elevators, conveyors, hoists, industrial 
trucks, tractors, trailers and stackers. 



18 Motalwor king Machinery and Equipment (SlC 354)- 
Machine tools, dies, machine tool accessories, 
rolling mill machinery, power driven hand tools, 
wire fabricating machinery and equipment, and 
automobile maintenance machinery and equipment. 



19 Office, Computing, and Accounting Machines 
(SlC 357) — Typewriters; electronic computing 
equipment; calculating and accounting machines', 
scales and balances (except laboratory;; and 
other computing and office machines. 



20 Other Machinery, Except Etoctricot (Balance of 

SIC 35) — Special industrial machinery, except 
metalworking, such as food products machinery, 
textile and paper industries machinery, general 
industrial machinery and equipment, and miscel- 
laneous machinery except electrical. Includes 
atomic fuel handling equipment; control rod drive 
mechanism and components for: power plant, 
propulsions; pressuri2ers, components and 
auxiliary equipment; pumps. 



21 Electric Transmission and Distribution Equipment 
(SIC 361) - Electric measuring instruments and 
test equipment, power, distribution and specialty 
transformers, switchgear and switchboard trans* 
formers, etc. 

22 Electrical industrial Apparotus (SIC 362) - Elec- 
tric motors and generators, motor starters and 
controls, welding apparatus, carbon and graphite 
brushes, electrodes, capacitors, condensors, 
and rectifiers. Includes accessory instrument* 
ation for reactor control. 



23 Radio and Television Receiving Sets, Except 
Communication Typos (SIC 365) — Radio and 
television receiving sets, except communication 
types and phonograph records. 

24 Electronic Components and Accessories, Com* 
munications Equipment (SlC 366-67) - Electron 
tubes, cathode ray tubes, resistors-capacitors, 
transformers and other components for electronic 
end products, solid state electronic devices, and 
telephone and telegraph apparatus. Also includes 
electronic guidance control subassemblies, radar 
and radio equipment, and electronic sighting 
devices. includes atom smashers (particle 
accelerators). 

25 Other Electrical Machinery Equipment ond Supplies 
(Balance of SIC 36) — Household appliances, elec- 
tric lighting and wiring equipment, and miscella- 
neous electrical machinery equipment and supplies. 

26 Missiles (SlC 192) - Including frames or struc- 
rures, launching and handling support equipment 
and work on the missile system as a whole. Elec- 
tronic guidance control subassemblies and radar 
should be included in Croup 24 above. Rocket 
motors should be included in Group 28 below. 

27 Space Vehicles (SIC 192) - Including frames or 
structures, launching and handling support equip- 
ment and work on the space vehicle as a whole. 

28 Aircraft ond Ports (SIC 372) - Piloted and 
unpitoted aircraft *nd parts of all types, including 
engines and auxiliary equipment such as landing 
gear, deicing equipment, turrets and turret drives, 
and other auxiliary equipment specifically adopted 
for aircraft. Radar and radio equipment and elec- 
tronic sighting devices should be included in 
Croup 24 above. Aeronautical instruments should 
be included in Group 31 below. 

29 Motor Vehicles ond Equipment (SlC 371) - Applied 
research and development related to motor 
vehicles, including automobiles, trucks, busses, 
and special purpose motor vehicles such as 
ambulances, fire engines, personnel carriers, 
amphibian motor vehicles, and truck and auto- 
mobile trailers, and to motor vehicle equipment 
and parts (exclude batteries, tires, engine elec- 
trical equipment, etc.). 



30 Other Transportation Equipment (Balance _ of 

SlC 37) - Ship and boat building and repairing, 

railroad equipment, motorcycles, bicycles and 
parts, etc. 



31 Professional Scientific and Controlling Instru- 
ments, Photographic and Opticot Goods; Watches 
and Clocks (SIC 38) - Engineering, laboratory, 
and scientific and research instruments, instru- 
ments for measuring, controlling and indicating 
physical characteristics. Optical instruments 
and leases, surgical, medical, <*nd dental instru- 
ments; fire control apparatus; ophthalmic goods, 
photographic equipment; and watches, clocks, etc. 
Includes hot laboratory equipment, and special 
instrumentation. 



32 Ordnance, Except Missiles (Balance of SIC 19) - 

Artillery, small arms, ammunition, tanks, and 
parts, etc- 
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30 Other Transportation Equipment (Balance of 

SIC 37) - Ship and boat building and repairing, 

railroad equipment, motorcycles, bicycles and 
parts, etc. 



31 Professional Scientific and Controlling Instru* 
ments, Photographic and Opticol Goods; Wotchos 
ond Clocks (SIC 38) — Engineering, laboratory, 
and scientific and research instruments, instru- 
ments for measuring, controlling and indicating 
physical characteristics. Optical instruments 
and lenses, surgical, medical, and dental instru- 
ments; fire control apparatus; ophthalmic goods, 
photographic equipment; and watches, clocks, etc. 
Includes hot laboratory equipment, and special 
instrumentation. 



32 Ordnance, Except Missiles (Balance of SIC 19) - 

Artillery, small arms, ammunition, tanks, and 
parts, etc. 



Item 10 - Cost of Research and O-Hopment Per- 
formed Within the Company, by $tC.z - List the 
States in which your research and development 
laboratories or facilities are located and report the 
cost of research and development for each State. It 
is not intended that information reported reflect 
individual assignments outside die home State of 
the particular research staff. As much as 10 per- 
cent of the total may, if desired, be repotted as 
"Not distributed by State," 

Section III - RESEARCH AND DEVELOPMENT PER- 
FORMEO OUTSIDE THE COMPANY 

Item 1 1 - Total Company Funds Spent for Research 
ond Development Activities Performed Outside the 
Company Within the United States - Report the 
amount of company funds spent for research and 
development performed outside of the company within 
the United States. This item includes contracts to 
outside organizations, but specifically excludes 
subcontracting of Federal Government or other com- 
pany contracts. 
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Other Science Resources Publications 



HIGHLIGHTS 



REPORTS 

Immigrant Scientists and Engineers in the 
United States. A Study of Characteristics 
and Attitudes 

A Price Index for Deflation of Academic R&D 
Expenditures 

Scientific Human Resources: Profiles and 
Issues 

Papers and Proceedings of a Colloquium on 
Research and Development and Economic 
Growth/Productivity 

1969 & 1980 Science & Engineering Doctorate 
Supply & Utilization 



NSF No. Price 

73-302 $1.25 

72-310 $0.25 

72-304 $0.25 

72-303 $0J5 

71-20 $0.50 



"State Agency R&D Expenditures Almost 
Quadrupled From FY 1964 to FY 1973" 

"1973 Graduate Science Enrollment Down 
Another 2 Percent" 

"Federal Funding in Higher Education: 
Academic Science Shown Decline in FY 
1973" 

"Immigration of Scientists and Engineers 
Drops Sharply in FY 1973; Physician 
Inflow Still Near FY 1972 Peak" 

"Federal Scientific and Technical Personnel 
Increase Slightly in 1972; Health 
Personnel Gain Sharply" 

'Selected Characteristics of Five Engineering 
and Scientific Occupational Groups, 1972* 1 

'Changes in Graduate Programs in Science 
Engineering, 1970-72 and 1972-74" 

'Undergraduate Enrollments in Science and 
Engineering" 
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Publications 



HIGHLIGHTS 



'State Agency R&D Expenditures Almost 
Quadrupled From FY 1964 to FY 1973" 



74-311 



1973 Graduate Science Enrollment Down 
Another 2 Percent" 



74-308 



NSF No. Price 

73-302 $1.25 

72-310 $0.25 

72-304 $0.25 

72-303 $0.75 

71-20 $0.50 



"Federal Funding in Higher Education: 
Academic Science Shown Decline in FY 

1973" 74.30; 

"Immigration of Scientists and Engineers 
Drops Sharply in FY 1973; Physician 

Inflow Still Near FY 1972 Peak" 74.302 

"Federal Scientific and Technical Personnel 
increase Slightly in 1972; Health 

Personnel Gain Sharply" 74-301 

"Selected Characteristics of Five Engineering 
and Scientific Occupational Croups, 1972" 73-306 

"Changes in Graduate Programs in Science and 
Engineering, 1970-72 and 1972-74" 72.311 

"Undergraduate Enrollments in Science and 
Engineering" 7^2 
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